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(54) MOBILE COMMUNICATION SYSTEM AND 
PACKET DATA TRANSMISSION METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a packet data 
communication service to many more users by effectively 
utilizing a radio resource in reservation access type 
packet data communication on a CDMA mobile 
communication system. 

SOLUTION: In a packet data communication method in a 
CDMA mobile communication system, a traffic channel is 
time-divided, traffic channel that is time-divided is 
assigned to a plurality of mobile stations during 
connection and packet data are sent/received between a 
base station and mobile stations 101-103 within the 
assigned time by using the assigned traffic channel. The 
base station decides priority for each of packet data 
that are sent/received and the traffic channel faster 
and longer is assigned to the packet with higher 
priority. The base station indicates the operating 
traffic channel and the assigned time to an opposite 
mobile station for each of the sent/received packet data. 
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^ ^^^-r^srfiEffl lt. m^^xmm^mmm 

[ft** 2] tSjRJgl KIEttfTV^s/ h^-^iilf^i 

So 

zntc— minute y> ^TB#p H m^^^/^s^^ 

[19**101 CDMA^Kilff v'-XT^'CfcoT, X 
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ir&SfrrS'^y h^-^ir^y MHta6$«"t-« 

mi*. mmm^xvmv^Tbtifrh??^ 

k %W$tk 1~5 c DMAfillf^^rAo 
[f»**i i] CDMA^ibaff s^^^iWSffl^ 

^-^ hy^-^aff^n^i^feoT. 

[19**12] CDMA^ibaff i/^TA^l^fflA 0 
fSS:?TV\ &mmkm%:mirz>s<^y Yf—Zk'Ory 

try vmk^y hT—pm&m&ftoxTyzf&mn 

3 I IS*JSl 2E*ttf>^s> b7=" 

40 \wn<Dwmmw\ 

[0 0 0 1] 

[*MC0JBi"SKffir^»] *3BWtt, C DMA (Code Di 
vison Mutiple Access) ^WM\t^^ 7~ J*±X(D^jfoM 

[0 0 0 2] 

mtevmm] mmmmmm^^^^mm^n^k 

50 ««fL, aiS^»T^^iiff^^^/^»»*fToTV^ 




[0 0 0 3] »»JSSS*S:^bT^^ Yt*—? 

[0 0 04] L^U h f*—^ iiff tf^<^— 

^assfssttsj; 5*»-&tt^*< , asms 
mm^n^b tir^mmtmmmtcomx^^m 

(If t^S:*^fitt5©-Cttft < , 

[0 0 0 5] fi»Jx.U«Fffl 3 p9 — 2 3 3 0 5 1 tttCDM 20 
Aiiff V* 7 1 ^ i-*3 5 y h v*— ^ iiff &7r; L 

[0 0 0 6] 

h£i&Sf-f ■r^/v»J9S"CSrfi : 5«^t?t>, TC 30 
P/I Piiff^T^V^Slt^^^^l^^XoO/^^-^ h 

[0007] cDMA;&Sli:<fc5iife-ett\ teiM^f- 
[0008] Sfctc, t**o^®/^s/ hiim*S:t? 
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[0 0 0 9] ^oT*38M«CDMA^«|iiff i/XTJ* 

i-ffiffl s tt 5 iim^ -r -*/m& & 5 pTb^ * C D 

[0 0 1 0 ] #3BW^fflLtf>B#HS. ^f^*tU 
<^iilSiftKS:*4: J: 9 ^< <D'<>r y hr—fmti 

mcD^/u—y*^ hSrffij±S^^CDMA»i(iiiff ->^-r 

[0 0 1 1] *fc*3gM^ffil05BW«, ^s'h-r— ^ 
xi ft <£>#fUJfl#j&> 5> snst-f^ p°pK^ fiaiff 

<£> ^Tffi ft C D M A iiff */7s A \C fc 6 o 
[0 0 1 2] 

[0 0 13] mmmn^(Dy<^ry h^Sff^ — A> 
[0 0 14] #»»JSttrO*JPfiB#rart{^*5V^T^^riy 

ft ffl|-CW:5MW StLfc^flrfe^TC^N 0 ^ ^ h ^^-r^ij-^ 

@^T*ft<, ft^SfttS, -?:(OB#^<oSJftS~ 
^Kj^PfleiiS§^iilSp n pK^^J: OtbW^Kfb-ra^ 

[0 0 15] hS^ffftftfiv'^^^^i: L 




[0 0 16] /<>ry hm^\t<D^/V—^y h£rfp]±£-£ 

^mmm^^y hf-^wx, ei£re<£>affip R p« 

3l^otbTH#BaW{^tL5*fe«>, &'<tr*y homft 10 

[0 0 18] *38M«i:aEBWS:^i-^< . CDMA 

[0 0 19] SJf&^t*, 3IS«Six5^>5ry h7* 30 

[0020] £fe(;i, ^5/hf-?ii«S^Ps/^ 

[0021] *6>(^ sia^tt, aism^ixs^yh 
[0022] <*?>{;:, H&ffite&tfte, ein^ns^^ 

[0 0 2 3] Sfei^ BfflS«5fej*«, ^^KMflS: 
[0 0 24] S fete:, mf|E«5fe«ti, GSIK^iiff B P 0 K 

[0 0 2 5] Sfcic:, flBfcftf*, hf*— *<Z>i£ff 

^TiiJ^iaoTft^^tl^o 50 
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[0 0 2 6] £feK:, /^j/ hf- *KMg»<Z>:/n -/ ^ 
[0 0 2 7] &tz.-fc$kW<Ds<fr y 1-ilHf i^f-M*. '< 

tm^m-r^^y Yy*—9k'<*ry h&f^Sffirra 

mmm^x ypwmx htitz. Yyy>( yt^ 
z^mlt, mvmxtifWiftiz.m&mks^v hy*— 

[0 0 2 8] &9hmms<try hy*— ^iiff ^ 

7 ^ y ^ ^ t 9 3Ti$raoi»s:$fs m 
t — * m&m&rf o^y ^£ nfH- s 

[0 0 2 9] ^ h^, &mmms<tr*y hy*~#miS7 p * 
/7AtfooT, ^^^^^Af^; N S^^^Slfe^ir^ 
s<tr*y hf-^^m^^lSttb. IE«LfcX^r?/ h 

hy* — ^^S:3E»SrtTV\ baths' Hf— 

fm&m&ft 0 *y~ y ^S:*fTi-5^Sr-&tPo 
[0 0 3 0] £fei^ ±ili^SJftSfflXH»«i^<5r^ 

[0 0 3 1 ] 

[$&W<dM1&(DMM] SIT, CDMAiiff Aic:*3 




(5) 



[0032] ( i ) ±& mm 

mm^ y m^m<D±/u 201, . 20211s 

(^fij^^tir/^c7)^tb^2 11 — 21 4^#ir/utd# 
ftt5M^2 2 1, , 2 2 2£r^biiff &rfT9 0 

^^«#^2 3 1-2 3 3 £S8RS;ix* 0 SifiStt* 
fe£ifi«Bg-r r — ^ii«IH 2 4 l £^ L*HH5eogE#<zv^ 10 

1 , , 2 6 2«r^L7*~*ffl«ilfl2 5 l ^SNStSixfcW 
^«^2 7 1-2 7 4 *9MBFfl!f ##8* 2 3 1 - 2 3 3 £ 
<Z>IW, tfd»tf«*&1^TCP/I P^O^n h 

[0 0 3 3] ( 2 ) &«^^/WfflEj& 
ftM, **^>JT^ffl^§^^^^/^«^llSr[a3 

ir*i- 0 CDMAiiff-ctti y r Steffi: 

[0 0 3 4] lo^SifiSd^^ftJ^^^ft-^Sr^ff 
»g»Hf#S:j3lff"**Sfc4?>fiO^>r o 5/ h^^^/i-3 0 2, 

ift^;v3 0 3, &mm<D\&xim\^%rx o tz-tbcD^— 

o 4, h<£>2Hf»^* 

[0 0 3 5] raxb^*/W;iTi£ffi S*x5««t-ttS 
bl£fi^tWa«f-BW<^PNW-^ (v^«>Sn^^=i 

[0036] *»^#»js^«<ir ^ h^m^/^sm 

\$'<>Ty Y<DY?y j ^^iMC- iSl±<D s ?*r*;i' 40 

[0 0 3 7] «#S:iS«-r*fc«)0 
±9^ir^3 l i tl^il-SM^ fesv^a^-r* 

<^T^ir;*^-r^3 l 2. ^iWSi^bflV^s' hj^ft 

1 3 , ^^v^ y Y"?—$ h77-rs/^f 50 



M2 0 0 0- 2 2 4 2 3 1 

8 

i 4 ir i/rt««9ST ib*x£ 0 
[0 0 3 8] Wk<oiim^i^h<o^v h^m* 

[0 0 3 9] F^^^ ^^^-t^/Hi#^ffl*fc^^ 

y hr-^mmmt i,xmm£tiz>&, ^mmmx^ 

ltffifflt5 0 Yyy^ y# s f"r*A'<DW0k 

[0040] w©^tyr^i»s, ^^hfw»^ 

TIA/EIA/IS-95-Ct>*P btlTV ^ 0 
[0 0 4 1] ±a!^>J: pMl^rir y Tfc*:!9<Z>3 L ir-=M' 

mnmnn^m^^^xmm^ti, ^*^^m%<D 

[0 0 4 2] ( 3 ) SiiglRWi^S^^K 

iiff SJfiS3£iBco1«ffi^ n ^ 9 

v^fiH^Sr^BfrLTV^o 13 7 i^-rSJfi^SB 7 0 
1 or >^-^^7 0 2(^TS:{f S*bfcff-g-fig{f«fP(^*5 
V^TittM^7 0 4, a«»7 0 5W9i|(|, Sl^n 

*t««F-^s:ffl v ^-cafrattkas 7 0 1 \cxmm.^^<fr ^ 

fc, ilfSp R pKaiJ^7 0 8(^*5 V^TEb/Noit, S/Ntb 

[0043] »ftJBJ: 9»WS«Ufc^y 
^4ry «F«rtft/*y 7 1 7±T*S«j$£;H, 

y 7 1 7^-S»tt**t, r^-caS«^ffi"e&5^0 5/ 
[0 0 4 4] ^Ijffl^tf^^-^^-^ 7 1 3 «fc 9f# 

*rv h<Dmmz^frv hmwu<z>'<fry hwmmm&m 




[0 0 4 5] &Wtm^T£iM-tZ>* *y-te—&*3J:Xfis<ir<y 
[0 0 4 6] s<f?yhfflfflU (714,715,717) 

[0 0 4 7] EI8ti*||^Jici:5^tbiimv^^A^ 

fc£ Q 0 8 i^t^SiJS«*8 o i (^ryftJfs o 2 
iz.xstm^nt-m^r^mm^^^xmm^s 04, i 

y f^-^^/H^gf iiiSp H asay^8 o 

[0 0 4 8] /<>Ty hffiiJ»^-^^/U±t?S{fi~SS*JS 

h^-^tt^y h-B#^^^y 

8 1 7±-CffflWtS*x, KM^^^x^8 1 8 
£^£*Wc^;y M*'*^ h-0lM^^y 8 1 7 
[0 0 4 9] SJftS^i£ff-r5^ ^ir — J:^^ y 

^»$nf-f^, ^W»8 1 1, if*M§£8 1 2&mXT> 
"r-T^S 0 2 J; «9K»S^3!ff S*l5o 
[0 0 5 0] hma^SP (815,817) St/S^gge 

ffl£2x£ 0 MPU8l5^Sjfi^i:^»j^c7)^B#^^iim 

Ti^Tt <fcv\, 
[0 0 5 1 ] £ifiJ3!£K, 

[0 0 5 2] (4) h^^fiJ 
tfTCP/i p^^5/ b-e$>*U*Bl5<£>5 o i t^TiH-J; 
Wffl'JKBf-T^fiJ l»^n y ^ 5 1 1 — 5 1 3 (diR 
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-CfcSf*— * 5 4 1 ic/^s' hWsgiJ^S 2 1 , l/—*ris 
^#^-5 3 1 , CRC^— K5 6 1 /^ft^n £ '<>T y V 

[0 0 5 3] hBfcB'J^tt. a*«flJS«#*5£U 

Tfo^o 10(7)/^^ h 5 0 1 frhftWlZfrttv 5/^ 
10 5 1 1 — 513<ZV*^rs' hffligU^ 5 2 1 , 5 2 2, 5 23 

[0 0 5 4] y^CDV— ^*#-^K*4teffi<Z>:/u 

s/^5ll©#^ (^s'^ftS-i) irbTl^Hl 
Mottbtu. ft^D^^s l 3 0^y^Mtt 

£xf;<iry hMaimz.m<5%7c<t>'<frv h 5 o i <dw» 
m^xm^ctzm^, ^(D^u^^mttxnmmM^: 

[0 0 5 5] 4*3, y^Ofi^^TI^— t-fZ> 

V^^fiHI 5 T*^V 5 1 £ LT/TtJ: 5^ i£ 

[0 0 5 6] (5) h^r — ^Sff V— >rV^ 

^ffiv>t^to ^ (7)v/-^ y ^ ^ t r iff 

Mwmmtmmx&z<Dxmmmwte^mi-z>o 
^^Mcxmi&m^—\f^mm9^9 o 1 

[0 0 5 7] SJfi^feOPft/ttlL^.tSil^^^S' 
Yf—try— \f^mm^—^r>^M l 0 

50 i-j: 5 i-^— i?>^^-*Mz.xm%&mmwwm 
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[0 0 5 8] ffjfE<z) J: 5(--^?>*0;av'— 

[0 0 5 9] ±|HO«3:5{-ia9*fefiiai 0 i^L/c^ 0 

[0 0 6 01 011 9£ifSJS^^y 

<!r:sxt:titTo ««r«f««B*J: 
h-T^-^SrStt^ftJStt^^ f^/Kl^ y-fe — v*l 1 
0 1 SrX-Jrs/ f^^^^/u±T*ii*PLSife^^^^ 

ir — v>l 1 0 2SrX^T5/ hmU^^-T ^/^±"Cjg^" 0 " H 
^r§:ff L^tb^t«(7)fg^(^v^ N i5^)5l 1 
-t"^r»«Snfc^4ry hf-^^y^Bl 1 0 3 

i-5*Tia 1 1 (d^-t-^IHi 1 0 6dSiftl9iSS*t5 0 
[0 0 6 1] Hi 2(dSife^J; y&mm^ '<>ry h&m 

ft i~ 5 I£od v— ^ £^-r 0 
[0 0 6 2] ^SB^t*— ^iifS^s' M7 — ^ J: <9Sv^c 

^ y-fe:— 201 &s<fry hMWJ-^^^-tX^m 
[0063] sffl^fi^ 0 ^ v v &m 5 <£> 5 1 1 f-^~T x 

OST^ra^y hr-^^Ps'^Sl 2 0 2^5 
± — 2 0 3^SJfi^J:9^»«^a*n*tb, J£A«, 

*-cia 1 2(r*-r^i«i 2 0 5*sjfti9ig$ixs 0 mn N 
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[0 0 6 4] ±m<Dmm^^*^±x+tem£tiz>&m* 

[0 0 6 5] /<^ry Y^m^ iy± — i?4 1 1 dfigftS/g 
(r*5V^ro|^MBMfficofe«)^>^!J Tl/-7fr>A 1 2, 3Bfg 

h<omm^4 1 4, *<Ds<try Y^^mm^mm^ 

#-M-T5tf5fe*4 1 5. s<tr>y h©f^fX4 16, *5j; 

SJftil^ TilBt 5 «9 t ffiffl C R C n ^ K4 1 

U^s> h^W^ yir — 1*4 1 1 SriUff "TSiR*. ^ 

[0 0 6 6] h^fffg^^ y-fe— ^4 2 1 t^tel^ 

^5fe^^1~^K)^ftB'J J ?-4 2 3, 

b&BW'H-S^S' M&S'J^4 2 4 , »»«^S^^r 

sx h^asmsrn*&-r^#»#a«>*B}e4 2 5 <^^/vfij 

20 0 3TB#BB<Z>ffi5£4 2 6, ffiffl-r^^^s/ h^i^/V 
C0j§^4 2 7, #<fct>*rt^^;y h^ffJt^^JE^tcS: 

c3-K4 2 8^*ft5o ^mmm^i^A 2 3. 

y hf$S'J^4 2 4 ^fi, y-fe— ^i^lC-rS^^r 

s/ ^-fe"^i-^^^nT^^Kj^iaSfJ J P4 1 

3*3J:U^<{rs/ MRgiJ^4 1 4 ir <z>m&WLfe£ tl 

[0 0 6 7] s<fry b^mm^* y-fe— ^4 3 1 idfi^ 

30 ^117^4 3 2, y< — ^^^fe^^-T^t!) 

^iasij^-4 3 3, &mm\zg:m$itz>s<try h^its'j^ 

4 3 4, s^lry hf--TX4 3 5, ^tb^^^^T v h??— 

9<o%m *mf&^%tim\4 3 6 k^v^ivmy^xn 

K 4 3 7, i&m-r^^trv hft^4 3 8. *3j:t^ 
T?«K-rSfc«>OBi9l*afflCRC3 — K4 3 

MSS'JT-4 3 4^M^-T6 0 
40 [0 0 6 8] (6) ;<>ry hft^i^T 

[0 0 6 9] SaRSnfc«^fflf«S85|cJ:9^^ h^:^ 
^^fc^Sb^l 0 lfi, s<tr?y V^m^-^^^r 121: 
TS*»^4r^ h^W^sz-fe-^l 2 l£rii*a-r£ 0 

\^x^^^(vwmx^^^^-/^ipf^L, mmm 

^1 6 1 iSi^^^^SJ?) STBfrai 5 1 ^^r^L, 
50 ;<>ry haSft^/W 1 3 hr^W&^m^ ^ir-v^l 
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3 l MJ: V&mmi o ZL<D/*>ry h^-^/K 94 

% m *) ST«Frasr»*i"S 0 i o i «r <o 

i"S3dS % SiJ^STWFlffll 5 1 F^i^TtfV^-/ b^n 
ffig^fff^;* yfe — v>l 3 6|C«t9ft^l 1 5 

[0 0 7 0] — h^v-^^n -/^fi, 0 6 

^ (#3£<£>ff-S§-<z>afcU9 6 1 ll-igc^T, ^-t^/^Sr 
[0 0 7 1] — rXD'Vry h^^r (114X13:115) f£ 

[0 0 7 2] S«Jate#'^s' hfflgiJ^«5t«Srft^ 

mmco&mm x<o& &mmz/<tr ^ h mmm#& & o 

S^SiSl 0 3^j£{f L£5 £ LT^5^>5rs> h<^« 

i 4^rfij^r, ^iii o 3 (omm 9 

^P_A, , &mmi 0 3<Os<try h<D&9cgt&P_BT* 
£f$0 0 ) 0 

[0 0 7 3] rH5>«itaE^ft^ifeP«Bl-oV^Tfi« 

[0074] siftjs«t y&mm^<trv h^fftSf 

IZ^CDy' '—9 iiff hV — 9^ ] 0m^^<^y h^t 

ft^/w:t/^^ h<D^^mm^^^^t^m9 

[0 0 7 5] |Ul 3CtD^TS*^lj;^^ hfffW^ 
^/H 3 0 1 ±T?S:{fJg^ yte — i?! 3 11, 13 1 
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2.i3i 3frT. ^mm^^y Y"r—9&m\t£ 

tl&V$M 1331, 1332, 1 3 3 3 ^, ^tl^H— 
COWSBSM 1321. 1322, 1323, 3o itflS&B 
-fZ>s<9*y 3 0 2*fcttl 3 0 3£:ii£aL 

mm ttv^ 0 

[0 0 7 6] /Sffl^iJir LT, apB#f£^i&K*^ 

[0 0 7 7] 014 \C^^m^l*&W}mfrb<D'<ir y V 
4 l l tc»bS*«tt«*^i3fe«»* 
;* -/ir— >?1 4 2 l*5<fctM 4 2 2£rigL, '^s/ 
•V^A-l 4 0 3 t^^rs/ h^t-^/H 4 0 4 £:[S]fJ#{c:ffl 
l^T<ZV?<Jr;y by*— 9mit SrJE^LT^So 

[0 0 7 8] B4|c*tfcj; ^s/bf«ix-?:n 

20 :/u ^^f-^fJ^ttr^f £H5^#>, aHHMJ-T— o 
[0 0 7 9] «»^ir^/^ra^*tJffl^oV^Tf^ ±Sli 
^fnX^—9. mm^—9^ffl&(D^fj:Z>^—9&— 

»iftja^Ri«Fas«-rsttffljsfet>^r«B-c&So fib, 

30 [0 0 8 0] (7) hssfS^a 

[0 0 8 1] 111 5 ^i2|i:*Kco»ftafSv'^7 i i^^^:*3V^ 

%t>m (15 0 1) , MLJlJ^t^^hW 

y-fe— ^SrS«fi^ii*PL (1 5 0 2) , Sitis^f* 
rti?:§ISt5(l 5 1 Do 

[0 0 8 2] Bift^ttS»^»»S^fe^-ttfe^^ 
h^^^/^fij^^^v?^— /VSrf^fifci-S (15 1 

2) 0 (s<try bfe<DMftmiki£&£zf*^i;~-M¥ 
50 fiScMSt-o^rWtiEr^o ) ^trV*-—M^$tik&V& 




mmmm Gas««w) zmmmm^m^i, (151 

3) , *5»»»f4SaSd^br^b»*SrS«'r* (1 

503) o fc*iL-««Frarti2:a6«»«s:S«-e>n*^ 

?/ir — i^SrSlff-rs (1 5 0 3, NO) 0 Siffi^J: 
(1 5 0 4) 0 *:<D&&9hmte7v y 9 &s<ir y V 

£ (1 5 0 5) 0 

[0 0 8 3 j mmmn^mmmz-mizisf^^*/^ 

(15 14) , gff L,frzf*y?\Z&iZiriX^Z>s<iry 

"eaiftRprasrSKu (1506) , ffi^snfcii#PflrtK 

^ ^^^SifiSJ;9»**ix5coS:#% (1 

5 0 7. NO) , -?:^«*{^oT»9^T3 5/^Srill«-r 

6 ( 1 5 0 5) 0 I«at^n>^^(fLSS^ 

ff*s> h!7 — (1515, , 1516) 0 

[0 0 8 4] #Ci£gI 1 6 iCT, SJfiJSj^b^KjJ^^ 
^TUl 5^U^^y hSfS*Of3S*3J:D 5 ia 1 6 1^ 
[0 0 8 5] -r — ^iiff^ty M7 — ^ <t 9»»^&r(C 

h^-^^/i-(Dmm^^r^=L— /uSrffr&L (16 12) , 

g«WTO) (16 13) , hSriSW 

Wft"C*>S^4ry 1*7*— #¥>JL (16 1 

4) , ^ y ; /ct^H 
bSrSim-rs (16 15) 0 S«*B*7«y-fe-^4:SJt 
tzMmm (16 0 1) tt*tf)»*t2:t£ir\ S«BB*6«FM 

g«B#MS:*>r id-fe^ (16 0 

2) o *^«^Stbfc^-r^/K ^^^^TSi 
ii'J/^^hf^^n^^HiL (1 6 0 3) , 

^ (1 6 0 6) 0 ^ 6 0 2 "Cir y V £ 

ixfe^-f ^--CS«BB*&«FWS:Kau (1 6 0 4) 



(9) 2000-224231 

16 

{ffg^;* s/ir— ^*#-£> (1 6 0 5, NO) , |^«CD#I"K 
(1601-1603) Sr»9iSUTSifiS«t 

[0 0 8 61 015, 16 Lfc/"«^r s> hiHS:ff 
«SJfiSXt^^»S^MPU715, 815i-J:oTtT^tL, MPU 

[0 0 8 7] (8) ^v^/ummx&V^—'l'fef&tQM 
Ml 5CD1 5 1 2*5<fctM3l 6(7)1 6 1 2 i^^t*?- 

[0 0 8 8] 3£»S^^^ h-r — ^*J»«FP«iai 7{d 
/^t^B^flr- ^VW14-1, 0 18 \C7jk-rs<try h 
fir- ^/Wi4-2, Ell 9[:^f7^^a-^flf 

— ^/W14-3, @ 2 4 f^-T h7ty^ ft^^fif 
20 — ://W14-4£0 7 ^^n°>t ^ h WSlf ^1)71 

m/»nm<oms (±9) fflir, sife^^^ft/^tft^ 

[0 0 8 9] 017 (D&WiJm^MT— ^/W14- H^Sife 

ITfcbf K-^yh («cih) Ki:Aof:ili{) 
[0 0 9 0] »^flr-y>l^(i, Ff-^ 

[0 0 9 1] Ell &(D/<try h*g If" ^/W14-2tiftu 
[0 0 9 2] ^-{r^ hflf-^Kai, aiSff Srff 5 

50 ^rs'hoSUt^X, iiftaa, «fSftiJ<7>S3RUfcff5fe 




aid J: hS^«jt«fc/^s/ 
[0 0 9 3] [HI 9<Z>>^-ir^a— /Pflr- ://W14-3 

*&wf*o, am«FW, 9 -^>fxds» 

[0 0 9 4] @230f77^^f-t^fl7^ 

9. 1 o^^mWi^x^tE^tr <y br — ^iiff-^— tr 
^{CK«C*lXX*3t>^5/ htf>j£Sft&fT^5£#»Ja 

[0 0 9 5] HI 2 1 J-Sift^ic j;^^^^- /WfrSte 
^u^^o r^WM-l^^ h y 

t>titz.m& (2101) s*jsf*ia 1 7 ic^-r&m 
m^m^-^Mi4-i^mmmm&&m-tz> (210 

2) o 

[0 0 9 6] fttr, ^ftW^iSfB-r^tSffc*^^^^ b 

hiiiffg*:c7>^^p^ (2103) . mtz\z.m 

Sff flips' hWaS^ — ^/W14-2^a»^s/ 
(2 10 4) 0 

[0 0 9 7] WSXB#ra5>^^^ h^-Y^/V-* 

^ hffS^— ^714-2i (2 10 5) , 

^sb^^-^^ftj^x^mrti-^^x^^-^ bcom^m^ 



(10) #M 2000-224231 

18 

^S-e^SfSSr^TLXV^tt^y Fflr-^ 
i9att/^s' h^^^hy SrfiiJBfc-f-s (2108) o 

[0 0 9 8] fil^X^BBrtd^n ^^(7)Mff^*T 
5\%tfc%&&<0^**fr^X<D&mtj:m&. S 

>fX, iilgp°p«^t*^^JEffi~5 (2 10 7) 0 
10 [0 0 9 9] ±m<OX 5{-«ffc*^^rs/ h£>3S££>5^ 

»TI-J:9^y h»a^-^i5S5E«fSixfc»^ (2 

io9), ^mmmmfr-'f^h^y vmwr—zf^ 

5feS^Ct^/^^ M^t-£^^/M£fflf'J^X8# 
BB^*^S*b5 (2110) c ^^-^ b—co^^r^ju 

H:fi»JL,Xili»t^*Sft*S:ft^ffii: LX, -^ffujpsiS 

(P_a/P_M) XT. M^*P_bC0 
/^s> h{^»-rS»JSX«FBBfi (P_b/P_M) xTi 

*ttfiJ^X?>ix5 (2 1 1 3) 0 ^-t^/V(-^#^Mtt 
*/Vtm ] 9^XhfhZ> (2 1 1 2) o ffiifeft^l^C^^r 

[0100] ±SBO X 0 * 3, h { - ^J-t* 

40 S^^^/uSJ^X, ^^^/i-t«J^X0# 

ra \-±^tri?=L sutgmr- — y /w 14-3— * 

y-fe— ^ir-v^^^StuS (2 1 

1 4) 0 

[0101] El 2 2^^-^^-/^^^ ^ >-^#)£r 
^-To 122 ^*3V^XSifi^^B$^j 2 2 11 y h 

f-^A?rft^2 2 0 2, s<>r y Y*f— ^B^r^-r 
^2 2 0 3 (CX^H^Xfc^ ir-r^o tifc f-Y^/l' 

2 2 0 1 I^XB**J2 2 12 £V}s<try h7*—?C&mm 

50 ^t?*>9, r^g^^Kf-^ii^^il^a^tux^^ fc 




#!&S£Cfc4§3\ ^^Ff^A, , B, , C<7)SS9 
9fW 9 ^TB#^2 2 2 4^/££tb£o »S*J 2 2 1 1 

2 2 13 Sires' h At^LTte^^/l^fJS 

5^-Y^/V2 2 0 1 i^j2 2 1 4f£;<>ry V A(D^9c 
[0 10 2] f-t^/Hl^t^t«lT^5^^ h 

[oio3] (9) flKtetfftje;** 

[0104] ifeJtt&J (A) 

z> v b (c ¥<vMi£<Dnmvkfc>&mT*fo z> fatsos* 

[0 10 5] flBfc«ft^0y (A-l) i^-t^$tjffl#oo 
✓^-Jr^ |>t=— ^iiff t^^^PA^B#(^1h— if* 
aSSfti - 5 ^ s/ h coffin fc, r<^&$>a>U,«>jS!3£<* 

m$c&teMjl& 1-8 5tcoi«o 
[0 10 6] flBteSJftit^J (A- 2) t^*tjffl#0 

^Lfc^y b^iK^ ^ir — v>4 1 1 coffifeSS*^^ 




4#H2 000-224231 



20 

[0 10 7] ffifeftttfiajxLjii-'S^apg-rjg^ts 
fc<Bi-*-5 e ^^^^*«5fe«l-6^i^-i:^^^ 

±|E0» (1-1) O^^^tc^, a.— tP^S 

10 [0 10 8] *^0J(^^^xA±"e^^^ h&ri£ff L£ 

*n-ra^»i: lt, i b<Dmm<Dm&, 

5 0 V ? h«*«ft-Cfc5 R F C 7 9 1 HtS 
I P^o h3/w^ 3 y4m 02 01^ 

4~f~7-(— AsY1fi%>Y), ^<Z>5 ^3 h£/}^T«:5fc 

[0 10 9] mft&fcfeM (A- 3) h<Z>«BiJfc: 
±1E££/£F»J (A- 2) hcoi^m*^^ 

^-r-5*fe"C^So ±12 I P^ — v^a V4-Cf*I3 2 Of 

^S**fc(iSlft^SB(-T I p^^^K«*ixfcr 
[Olio] ^^-5/ h^SgtJi^^tfftftoa-iCIHffji 

= ^^^3 ^^^ilfST&SUDP^s/ ffl»iff*H 

3, 2, l t^&m<DMfc^tt%ft0o 
40 [0111] 7*— ^iiff-^^ h!7 — ^ Ji"Ctt I P 

^S/nh^/K MiaTCP^)f-^/7^«f 
CO I P/^y M^fiJLTj&m£H£*/^fc t 9, U^) 
TCPr- ^^9A-t"C^f4fifiia2 0(O# I V/<>Ty 

/££;ft/rv^ 0 ^(7)TCPr-^/7^^Wt6 I P 

osas^fTton, p^^ htt* 

50 #s£CSo **W^<fcSSifi^*3J:^lbjS"ett, 1 P 




21 



/<>T y Y<D^y^^<D7y^^ 1/ Y$~7±y Y 7 4 — As 

KS:Bc*St9. ^(D???* is Y^ry^ y Y<r>-k*t£ I 
[0 112] &9c8L9k'&m (A- 4) ;<sry h7*—#m 

m^-^^mm^mm^m^cx^-r^m^ 

Vn5^5/ h^— ^iifSf— if^Jffl*-^^^ Y<D Y 
7 7 4 y?<DMmft/<iry h?*—?mfED— tf*fijffl# 

[0 113] tf$te«ftj£M (B) 

±IB^«5fe«*^0*J (A) X*&s<try h&W-t:*& 

[0ii4]«jt*ftSfl (B-l) aSfS^TIHiEofc 

[0115] 05(7)531 KtjH" <t 5 t-^-i£ff ffi^n 

^<9^n ^ffcSrJrr. £;ft£#JfflbT01 8<^{r 
y hffa^-^/V^aOf 1 -^^ XS:5E»fU 

[0 116] «3te«*5£« (B-2) i§teiB«©J;^fc 

&&mmtmmmb(Dffi<Dmin&W(D& : £$:, Eb/No 
^iifSD°p«ai^» 7 0 8 kt^jjeu in i 7 co&mmw 



(12) ifrfl 2000-224231 

22 

[0 117] 6t±co«-Ctt, m»HHfc«fc!9 

10 /W14-20«^*ft^±(^l[*^»^llia 

[0118] (10) MMM 

[0 119] 0 2 3i^"t*»t6S^e>SiftJS^^^'irsy 

hm<9 (Dmxte, &mm2 301 ^b^y h^m* 

y*te—i/2 3 2 1 |£**U Ki&/gtei£{f*g^ y±— *J 

2 3 3 1 SriSb, ^^s/ h^^-^/V-2 3 1 3 T*^J 2 3 
6 1 J; VmM2 3 5 1 -eSjaSB»iaT»#Pfl2 3 4 1CT 
aSff-^SJ: 5»^LTV^ 0 :©»812 3 0 1 

30 <7V*^r S ' h J: t 9^tb^2 3 0 3©^y h^3fe*^(S 

v^fcoirLT, ^mm2 3 o 3^M^mmmnmcr£ 

^J: ^Mv^j^rs#F^2 3 4 3 ^Jg^LT^^o — 

^tb^ 2 3 0 2 <Ds<tr y h YX^WiM 2 3 0 1 <D'*>r y Y 

x y&9cm&M\'^ib<Dk 9ig2 3oi©fflv^' 

3 1 3<DmM2 3 5 1 «t <9@V^^2 

3 5 2ito^y hft^/V2 3 1 4&rf(Ji9 

40 m-f&/<try Y(Dm9t&\z.m^, %9c&(0^^<^ry Y 

Mttfi {m%^mm<o^-r ^/^rnxmrn/^m^ 

[0120] r co^-t7)^0ij^^. aim^>r ^ 

m^xfozt^, i/<try Y&mmcftrtxm&m-tz 
m&^m&im^*y^-i?<Dm%Qteimxj:<, *<*r 

y YMm^^^tW^mz-M't&Jr-^—^y 

[0 12 1] **3, Z.<DmtfeMm\Z&^Xh, s<trv Y 
50 «B5©5 1 1 (d^-fJ: 9^Xn Wfil-^fJStbT 




[01 22] &,±<D£?^, ^mm^^^^mm^^r 

{$t \,X<Ds<>Ty b<D7/U— -f y b<D\»]±, £ ^ ? "O 
[0123] 

^mmmft x zfmmm ^ it s s^tts*^^ 

[0 12 4] Sfc, ffl^r^»ib«^<3C>^'r^/V»J9ST 
/^coffifflSb^SlnlJbL, S^t 1 Affair It^/^s' h 

[0125] s^m:, s<try b^—^mm^—^^mm 

[mi ] #»!i©»t^6iiii!)i^/^y hinmt- 
[02] **w^»ii«i/^^^«^«s:*-rRMia 

[03] *|8MO«lift^ir^^«***-mMH-t?*> 
[04] **MI^:*sv^TttfflS^^S#«^ 7 

\s—j*7 h^Tfkir mwmx&z> 0 

[05] *$&m<D/<sry h<DmmmiL^*y?^(Dftm 



(13) M2 0 0 0-2 2 4 2 3 1 

[0 6] ^w<os<>ry h^*/v<om&&7F'+ismm 

XfoZ> 0 

[0 7] *«M<©KJft»36«(D««Bfl|*S:*'t-yny^ 

0-efe£ o 

0T*fe5 o 

[09] *ftm<D#W}mwfct><Dmik\zi:z>s<irv 

[010] *mm<Dmmmfab<D&W)mwz$mi,^£z> 
10 s<tr*y hr-^mm^-^^mm^-^r^^^-rmm 
0-efc^o 

[011] *mn<D&mmfahmv&m^<Ds<>r ? bmm 

[01 2] ^mm<ommm^hmmm^<D^ y vmm 
is— >r v 7 % jjk -f- k 01 0 -e fc a o 

[0 13] **M^SflS^e>^»^^^ 8 -{rs' hi^ff 

i^ita^^/M^ffl^^ — y y^P>!iT^ 

So 

[0 1 4] *38W«>»»»*s*»<Z>^4ry b^^S: 

20 ipi«FfiEffl-r5«^^-r^-x>{r^A— y ^r&^-tm 

[015] *3BMco^»^bSlfi^(0^^s' hglff 
[0 1 6] **M<©SJfi^^53»»i^^o^-irs/ hiUff 

[017] ^mm<D^W}mwm^-y^<vm^7jk'rm 
wmxtb&o 

[0 1 8] #«W<0/*4ry hffffi^-^/uofllriKSr^-f 
30 [0 19] fc^W<D7^l?^^;V^mv~--7^i'<Dm& l %: 
[02 0] I P^4ry KO^^^«B(^«fi8Sr*-rBlWH 
[02 1] hi^Sff^^^ 

[022] ^m<D^^^7^iy^-v^^mmm 
xh& 0 

[02 3] *38M^^^/W^4r^a — y ^Sr^-TIft 
40 [02 4] b 7 t y^ft^flf'- rTVKZ) 

#tj$£^-0-e&£ o 

101 — 103, 211—2 1 4, 8 0 1, 2 3 0 1- 

230 3--&mm. 

2 3 1-2 3 3"-^tf#*ffi^ 
221—224, 701 •••Sflfi^, 
241, 251, 261, 2 6 2—7 s — ^affiH, 
2 0 1, 2 0 
2 7 1-2 7 3 
50 3 0 1 -T 1 ? CDMAft^/K 



25 

3 11 ••-h l 9 CDMAf^^/K 
3 0 2 — s<4 v v h^-Y-^/K 
3 0 3—|rIJW^**/K 
3 o 4 * i^^^^-lr^/K 

1 1 3, 3 0 5, 1 3 0 1, 1 4 0 2, 2 3 1 2-/^ 

3 0 6, 3 1 A — h^^-T s^^-ir*A\ 
3 1 2 ■ T^ir^^-r^/K 

111 — 1 1 2, 3 1 3, 1 4 0 1, 2 3 1 1 -/^y 



(14) 



2000—224231 



26 



* 3 0 6-f77^ s^^ir^/K 

1 1 4, 1 1 5, 1 3 0 2, 1 3 0 3, 1 4 0 3, 1 4 

0 4, 2 2 0 1 — 2 2 0 3, 2 3 1 3, 2 3 1 4-/^ 

121 — 123, 411, 1101, 1411, 232 

1 — 2 3 2 3->^s> h^HSM ^ir — >\ 

131 — 136, 421, 1102, , 1104, 14 

2 1, 1 4 2 2, 2 3 3 1 — 2 3 3 3 * >/<>r y hiUffffi 

o,-fc — ^ o 



* 10 



[02] 



ii 



1 



J 109 



08 




^r*/V 113 ; 



134 185 1SG 



ti-rl-HJI-Hi 



162 

114 



* M-MIMM 




[134] 



84 



4" 



7fr 




W9 V- 


saw* 




CRC 



j?} 







Wry b 


&® 




am 






^422 \**3 ^-424 ^-425 "^420 ^427 \*28 

J? x . 






7*J7> 




aw? 


rtlry h 






s© 


CBC 



[05] 



ip 



1 1 h h 




H +- 



GU»2 B42 f 
Sit 

55LCRC 



562CRC 



629 dSS 043 Mil 
513 n l 



Vi82 Visa \*34 ^435 ^486 ^437 ^488 ^39 



563CRC 



(15) 



2000-22423 1 



[B3] 

S3 



[126] 
me 



r 



801 



K0 CDMA 



^£02 

^aoa 

^304 



a 1 **^ 2 



f**JP 2 



IT 



im7] 



J / r8u 






J:0CDMA 

^y*;v 























y y^H y-62X ^622 y^S ^424 








/tyyi-y— * 









[9 8] 



^802 



801 



y61 2 



I 



MBS 



8H 



-^811 



T 80^ E 



817 



V 



818 



^^702 



712-^ 



[sear 

704 



-701 



716 
708 



716- / |~ 
714^ 



as 
:« 



% y- 

y * 
is 



707 



1 



T 

I 



[B9] 



| | 



902 



J- 



[019] 

hi 9 

*Sri>^-*tfg5 L - , 7> 714-3 













ate 


HO 


X 


fftfbHA 


P 


V 


v ie_x 


V17.I 


V 18_X 


Y 




Q 


V lB^y 


V ie_y 


Vl7_y 


V l8_y 


Z 




R 


V 15_» 


V L6_e 


V17_b 


V l8_z 



(16) 



#M 2000-224231 



[010] 



[mil] 



Bl 0 



mm 



1— 



I &m® | 









1002 












1003 







/*^y hftSP^V**' 



II 1 



/try httWv** 
/try 



1102 



/try hf—pyuy? 



/try Fr-^^Ovi' 



1/ 



[012] 



[013] 



112 



013 



\ 



/try hm?r** 
/try h*+*fr. 



/tr* Kf-^^Py? 



1202 



Ary h«<3£iK*yfe-5> 



J 

1301 



1911 1312 1313 A ^""^ISM 



~7~ 

/try h 

1802 



;B*S9 1332 1333 



[1&23 3 W 1325 



^■f 1803 



1336 



1322 



ram 



BJI3 



[mi 4] 



[017] 



/try h^tt 
y^-r^/P 1401 



1402 



/try h 

1403 



/try h 

^V^^ 1404 



Ell 4. 



/try hW&^yt-i> 
1411 



1422 J8ttWw«J*yl£— 5* 



/try hy*-* 



T 

ftft 1431 



USRflfl 1442 



W» 1432 



01 7 





mm 




/try h 


/try h 






tMfcJHA 


Via 


V3_a 


V4_a 


VB.a 


V6_a 


V7_a 




V l_b 


V3_b 


V4_b 


V5_b 


V6_b 


V7_b 






V3_c 


V4.C 


V6_c 


V6_c 


V7_c 









/try h 


/try b 




as 
«.« 




«*5£«fc£ wi 


W3 


W4 


W5 


W6 


W7 




#M 2000-224231 



m 1 5] 

Ell 5 



NO 



L501 



1502 ^ 



1511 



ttt ) „ 



YES 



NO 



/ sure***. \ _ 



1512 y i 



YES 



1504 



1513 



T 



A dr y h^— ^ 



NO 




I 



NO/ - 



YES 



5. 



1505 



YES 



> 



V 



1506 



1507 



1515 



T 



wren \ 

TE3 



NO 



1616 



X 




ftffl 2000-224231 



[il6] 



1 6 



— wwim 




r-^^Pv^ibO /NO 



1611 



J601 



NOV , / , ^„ 

YES ,-1602 



ffi/k<on#ra o ^ -r v - & mm 



1603 




I 



NO 



3v 



7 



YES 



I ^ 



1604 
-1605 



YES 



606 



YES 



1612 



T 







1613 






i6i4 y 






1615-^ 





[Hi 8] 



[02 0] 



01 8 



H2 0 







RSI 


44* 


»0 

IKX 


as 


ft* 

mtsi 






te*ft 


X 


A 


VB_x 


V0_x 


V 1Q_X 


V n_x 


V 12_x 




V H_* 


Y/N 


Y 




V8_y 


V9,y 


v iO_y 


V ll_y 


V lB_y 


v ia_y 


V u_y 


Y/N 


2 


C 


V6_j 


VB_z 


Vio_« 


V Jl_z 


V 12_e 


V18_s 


V 14_z 


Y/N 







1MX 


*r> 


aft 


ft* 






W8 


W9 


w i o 


W 1 1 


Wl 2 


Wl 3 







bit 
o 


4 8 


1$ 19 31 






Wry VWt 






















¥fM2 000-224231 



[1212 1 ] 
02 1 



NO 



2101 



NO 



2102 



S 

103 



NO 



I V E S 

3 



< 



2105 

y 

/ 2106 



2106 
YES 



y^l07 

THl — 7^ 



~T*7 



2108 



no /rv£^ h 



2109 



J YES 



2110 



.-2111 
_/YES 



2112 



[NO 

7 — 



2113 



2114 



+ 



(20) 




tfeffi 2000-224231 



[0 2 2] 



[0 2 3] 



92 2 



12 3 



gfi£T&3M7)ftm 2223 
f 



A* 



2226 



KtryV^ 93*12211 2212 
^■V*^ 2201 



2214 



2221 



-7 f r 

/liryh BM5lZ211 2213 

220Z 




M 2211 



zaoi sso£ 2aoa 

IMS 



2811 2332 \ 2333 



^V**' 2812 




[024] 



±18 






E 










▼chouse 









y 






ttmrs 










rtfry h 




era 




1 






ana 

A 


X 




Vl6ji 


C 


Z 


Vl5j 


v ie_z 


V15_z 


2 


W.J8 




D 


















3 


W_3 




B 


/tyy h 


VlBLy 


V 16_f 










Vl5_y 
+ V 16_y 




























W_n 























(51) Int. CI. 7 

H 0 4 L 12/28 



F I 

H0 4L 11/20 



r-^-y (##) 



1 O 2 E 



(72) 3guq# #S ft 



5K022 


EE01 


EE 14 


FF02 






5K030 


GA08 


GA13 


HA02 


HA08 


HB14 




HC09 


JA05 


JL01 


KA13 


LA03 




LB02 


LE05 


LE06 






5K033 


AA09 


CAU 


CA17 


CB01 


CB17 




CC01 


DA01 


DA06 


DA19 




5K067 


AA11 


BB21 


CC04 


CC08 


CC10 




DD23 


DD34 


DD51 


EE02 


EE10 




EE71 


GG06 


JJ02 


JJ17 


JJ22 



JP-A 2000-224231 



(54) [Title of the Invention] 

MOBILE COMMUNICATION SYSTEM AND PACKET DATA TRANSMISSION METHOD 

(57) [Abstract] 

[Object] 

To enable to provide a packet data communication 
service for as many users as possible by effectively using 
wireless resources for a reservation-access-type packet data 
communication on a CDMA mobile communication system. 
[Means for Solving the Problems] 

A packet data communication method in a CDMA mobile 
communication system that temporally-divides a traffic channel, 
assigns the temporally-divided traffic channels to plural 
mobile stations that are being connected, and implements packet 
data transmission/reception between a base station and the 
mobile station within an assignment time by using the assigned 
traffic channel. The base station determines a precedence 
degree for each of the transmitted/received packet data, and 
assigns an earlier and longer traffic channel to the packet data 
with a higher precedence degree. The base station instructs 
its party mobile station the used traffic channel and the 
assignment time for each of the transmitted/received packet 
data . 

[Scope of Claim] 

[Claim 1] 

A packet data communication method in a CDMA mobile 
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communication system for temporally-dividing a traffic channel, 
for assigning the temporally-divided traffic channels to plural 
mobile stations that are being connected, and for implementing 
packet data transmission/reception between a base station and 
the mobile station within an assignment time by using the 
assigned traffic channel. 
[Claim 2] 

The packet data communication method according to claim 

1 in which the base station instructs its party mobile station 
the used traffic channel and the assignment time for each of 
the transmitted/received packet data. 

[Claim 3] 

The packet data communication method according to claim 

2 in which the packet data is divided into plural blocks, and 
in the case where transmission/reception of all of the blocks 
cannot be completed within the assignment time, the base station 
re-instructs its party mobile station the used traffic channel 
and the assignment time in order to transmit/receive the rest 
of the blocks . 

[Claim 4] 

The packet data communication method according to claim 
2 in which the base station determines a precedence degree for 
each of the transmitted/received packet data, and assigns an 
earlier and longer traffic channel to the packet data with a 
higher precedence degree. 
[Claim 5] 

The packet data communication method according to claim 
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4 in which the precedence degree is determined depending on at 
least either a size or a sort of the transmitted packet data. 
[Claim 6] 

The packet data communication method according to claim 
4 in which the precedence degree is determined depending on the 
mobile station being its party for the packet 
transmission/reception . 
[Claim 7] 

A packet data communication method being the 
communication method according to claim 4 in which the 
precedence degree is determined depending on the communication 
quality of a transmission path. 
[Claim 8] 

The packet data communication method according to claim 
4 in which the precedence degree is determined depending on a 
completion ratio of the packet data transmission. 
[Claim 9] 

The packet data communication method according to claim 
2 in which the packet data is divided into plural blocks, and 
in the case where the transmission/reception of all of the 
blocks cannot be completed within the assignment time, the 
transmission/reception of the rest of the blocks is implemented 
by using the traffic channel used for the first block 
translation, with the assignment time for one transmission 
instructed during the first block translation and a cycle 
determined for each channel. 
[Claim 10] 
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A CDMA mobile communication system including a base 
station that can be connected to a packet network and a mobile 
station that can be connected to an information processor, in 
which the base station includes a means for temporally-dividing 
a traffic channel and for assigning the temporally-divided 
traffic channels to the connected mobile station , a means for 
implementing packet data transmission/reception with the 
mobile station within the assignment time by using the assigned 
traffic channel, a means for implementing the packet data 
transmission/reception with the packet network, and a means for 
converting forms of the packet data for transmission/reception 
with the mobile station and the packet data for 
transmission/reception with the packet network; and the mobile 
station includes a means for implementing packet data 
transmission/reception with the base station within the 
assignment time by using the traffic channel assigned by the 
base station, a means for implementing the data 
transmission/reception with the information processor, and a 
means for converting forms of the packet data for 
transmission/reception with the base station and the data for 
transmission/reception with the information processor. 
[Claim 11] 

A packet data communication program for a mobile 
station in a CDMA mobile communication system including orders 
for implementing steps of, during the packet data 
transmission/reception, receiving a notice of a traffic channel 
and an assignment time from a base station, of implementing the 
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packet data transmission/reception with the base station within 
the assignment time by using the traffic channel assigned by 
the base station , of converting forms of the packet data for 
transmission/reception with the base station and the data for 
transmission/reception with the information processor, and of 
implementing the data transmission/reception with the 
information processor. 
[Claim 12] 

A packet data communication program for a base station 
in a CDMA mobile communication system including orders for 
implementing steps of storing a packet data 
transmission/reception schedule with the connected base 
station, of temporally-dividing a traffic channel in accordance 
with the stored packet data transmission/reception schedule, 
of assigning the temporally-divided traffic channel to the 
connected mobile station, of notifying the mobile station of 
it, of implementing the packet data transmission/reception with 
the mobile station within the assignment time by using the 
assigned traffic channel, of converting forms of the packet data 
for transmission/reception with the mobile station and the 
packet data for transmission/reception with a packet network, 
and of implementing the packet data transmission/reception with 
the packet network. 
[Claim 13] 

Storing media for storing a packet data communication 
programs according to claims 11 and 12. 
[Detailed Description of the Invention] 
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[0001] 

[Field of the Invention] 

The present invention relates to a packet data 
transmission method for implementing reservation-type access 
control on a CDMA (Code Division Multiple Access) mobile 
communication system. 
[0002] 
[Prior Art] 

In a conventional mobile communication system whose 
main purpose is a voice call by a mobile phone and the like, 
a communication channel is established between a base station 
and a mobile station by an outgoing call from the mobile station 
or a call for the mobile station from the base station, and the 
communication channel is maintained during the call and then 
is cancelled at the end of the call. 
[0003] 

Moreover, even in the case where the packet data 
communication is attempted by making a connection to the packet 
data communication network via the mobile station terminal, the 
communication channel is established between the mobile station 
and the base station in the same procedure as the normal voice 
call, and the channel is maintained until the end of the packet 
data communication. 
[0004] 

However, in a general use environment of a packet data 
communication service, there are not many cases where the packet 
is transmitted/received between the mobile station and the base 
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station all the time, and there is normally taken a bursting 
traffic pattern in which the packets are intermittently 
transmitted with long non-active terms. That is to say, 
intervals between the packet transmissions are long and the 
communication channel is being ensured even while the channel 
is not being used so that this results in great waist of wireless 
resources. Owing to this, there has been designed an on-demand 
channel assigning method for setting the channel for packet data 
transmission between the mobile station and the base station 
when the packet that needs to be transmitted is generated at 
the mobile station, instead of occupying a specific 
communication channel all the time between the mobile station 
and the base station that attempt to implement the packet data 
communication. 
[0005] 

For example, Japanese Patent Application Laid-Open NO. 
9-233051 discloses the packet data communication method in the 
CDMA communication system. This is the method in which the 
mobile station having the packet to be transmitted sends a 
packet data transmission request on an access channel, and 
responding to it, the base station instructs a channel that the 
mobile station should use (a diffusion code in the CDMA 
communication) and a transmission timing and then the mobile 
station implements the transmission of the packet following the 
instruction. 
[0006] 

[Problems to be Solved by the Invention] 
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However, even when the channel assignment is 
implemented at each packet generation as above, concerning the 
transmission of the packet being relatively large in size that 
is used for a TCP/IP communication and the like, the channel 
is occupied by one mobile station until the end of the 
transmission so that a number of the channels that can be used 
for the voice call becomes less as the base station accepts more 
requests for the packet data communication service so that a 
number of the users who can be accepted for both requests of 
the packet data communication service and the voice call service 
becomes limited and there has been no other way besides 
rejecting the connection for the requests exceeding the limited 
number . 
[0007] 

in the communication by the CDMA method, generation of 
the channel and scramble of the transmitted information are 
implemented by using a diffusion code so that it is necessary 
to limit a number of the mobile stations, that is to say, the 
number of the channels used at the same time to the smallest 
it can be because of the fact that there are only limited sorts 
of orthogonal codes without interference to each other and the 
call quality is lowered because the interference between the 
channels is generated when a PN (Pseudo Noise) code for each 
mobile station is used for the transmission from the mobile 
station, and because of the problems such as the interference 
of the channels among cells . 
[0008] 
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Moreover , in the conventional reservation-type packet 
communication method , a preparation method of the channel use 
schedule of each mobile station has also been to simply assign 
the transmission requests to available channels in a generation 
order, and concerning a channel use time by each user of the 
packet data communication service, there has not been 
implemented scheduling considering throughput improvement and 
the like as a whole mobile communication system. Moreover, all 
the transmission requests are treated equally so that there has 
also been impossible to correspond the service quality to the 
user. 
[0009] 

Accordingly, the present invention is a packet data 
transmission method for raising an efficiency of wireless 
resource use in the CDMA mobile communication system, and the 
object thereof is to provide the CDMA mobile communication 
system that can reduce the number of the communication channels 
simultaneously used for the packet data communication. 
[0010] 

Another object of the present invention is to provide 
the CDMA mobile communication system in which the throughput 
of the packet communication is improved so that more requests 
for the packet data communication service can be accepted 
without lowering the call quality as the whole system. 
[0011] 

Moreover, still another object of the present invention 
is to provide the CDMA mobile communication system that can 
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correspond to the service quality requested by each user of the 
packet data communication and to the flexible service quality 
corresponding to the sort of the transmitted packet. 
[0012] 

[Means for Solving the Problems] 

In order to attain the above objects, the present 
invention relates to the packet data communication method with 
the reservation-type access method in which, in the CDMA mobile 
communication system whose service area is composed of plural 
wireless zones in which the base stations disposed in the 
respective zones communicate with the plural mobile stations, 
the base station determines the channels for implementing the 
packet data transmission/reception and the schedule of the 
timings thereof and notifies the mobile station of them, and 
the mobile station and the base station implement the packet 
data transmission/reception in accordance with the schedule. 
[0013] 

The base station determines the precedence degree for 
each packet transmitted between the base station and the mobile 
station while preparing the packet transmission/reception 
schedule. The number of the mobile stations, that is to say, 
the number of the channels that implement the packet 
transmission/reception at the same time is limited, and 
although the request is accepted even when there are more number 
of requests for the packet transmission/reception than the 
number of the available channels , the transmission of the packet 
with the higher precedence degree is permitted first . Moreover, 
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there is provided a limit being proportional to the precedence 
degree of the packet to the time during which the mobile station 
uses the channel for the packet transmission/reception. 
[0014] 

Although each mobile station implements packet 
transmission/reception within the time limit, in the case where 
the packet transmission/reception is not completed within one 
time limit, the packet is dividedly transmitted at several times . 
At a transmission side, each divided unit is transmitted 
including an identifier and a sequential number indicating the 
original packet, and at a reception side, the original packet 
is re-composed by using the identifier and the sequential number. 
It is assumed that the channel and the time limit that each mobile 
station uses are not fixed, and they are assigned at each 
transmission in accordance with the precedence degree of the 
packet that dynamically changes in accordance with the 
availability of the channels, the call quality of the 
transmission path between the base station and the mobile 
station at the time, and the like. 
[0015] 

The precedence degree of each packet is determined by 
the base station with consideration on improving the throughput 
of the packet transmission/reception as the whole system, or 
on corresponding to the service quality request for each user 
of the packet data communication service. 
[0016] 

In the case where improving the throughput of the packet 
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transmission/reception is intended , it is assumed that 
determination factors of the precedence degree of each packet 
are the size of the packet data, the communication quality of 
the transmission path, an occurrence frequency of the packet 
transmitted between the base station and the mobile station, 
and the like. Those factors can temporally change as the packet 
transmission progresses so that the precedence degree of each 
packet also dynamically changes for each of the divided parts. 
[0017] 

In the case where corresponding to the service quality 
request for each packet is intended, it is assumed that the 
determination factors of the precedence degree for each packet 
are contract conditions of the user of the packet data 
communication service at the mobile station, a service quality 
request requested from a transmitter during packet data 
transmission, a service quality request required in accordance 
with the sort of the packet, and the like. The contract 
conditions of the user of the packet data communication service 
are obtained by the base station from a management database of 
the users of the packet data communication service- The service 
quality request from the transmitter of the packet and the sort 
of the packet are set at a header part of the packet, and the 
base station and the mobile station read out these information. 
[0018] 

In order to attain the above-mentioned object, the 
present invention is a packet data communication method in a 
CDMA mobile communication system for temporally-dividing a 
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traffic channel, for assigning the temporally-divided traffic 
channels to plural mobile stations that are being connected, 
and for implementing packet data transmission/reception 
between a base station and the mobile station within an 
assignment time by using the assigned traffic channel, 
[0019] 

Moreover, the base station instructs its party mobile 
station the used traffic channel and the assignment time for 
each of the transmitted/received packet data. 
[0020] 

Moreover, the packet data is divided into plural blocks, 
and in the case where transmission/reception of all of the 
blocks cannot be completed within the assignment time, the base 
station re-instructs its party mobile station the used traffic 
channel and the assignment time in order to transmit /receive 
the rest of the blocks. 
[0021] 

Moreover, the base station determines a precedence 
degree for each of the transmitted/received packet data, and 
assigns an earlier and longer traffic channel to the packet data 
with a higher precedence degree. 
[0022] 

Moreover, the precedence degree is determined 
depending on at least either a size or a sort of the transmitted 
packet data. 
[0023] 

Moreover, the precedence degree is determined 
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depending on the mobile station being its party for the packet 

transmission/reception. 

[0024] 

Moreover, the precedence degree is determined 
depending on the communication quality of a transmission path. 
[0025] 

Moreover, the precedence degree is determined 
depending on a completion ratio of the packet data transmission. 
[0026] 

Moreover, the packet data is divided into plural blocks, 
and in the case where the transmission/reception of all of the 
blocks cannot be completed within the assignment time, the 
transmission/reception of the rest of the blocks is implemented 
by using the traffic channel used for the first block 
translation, with the assignment time for one transmission 
instructed during the first block translation and a cycle 
determined for each channel. 
[0027] 

Moreover, the packet communication system in the 
present invention includes a base station that can be connected 
to a packet network and a mobile station that can be connected 
to an information processor; and the base station includes a 
means for temporally-dividing a traffic channel and for 
assigning the temporally-divided traffic channels to the 
connected mobile station, a means for implementing packet data 
transmission/reception with the mobile station within the 
assignment time by using the assigned traffic channel, a means 



for implementing the packet data transmission/reception with 
the packet network , and a means for converting forms of the 
packet data for transmission/reception with the mobile station 
and the packet data for transmission/reception with the packet 
network, and the mobile station includes a means for 
implementing packet data transmission/reception with the base 
station within the assignment time by using the traffic channel 
assigned by the base station, a means for implementing the data 
transmission/reception with the information processor, and a 
means for converting forms of the packet data for 
transmission/reception with the base station and the data for 
transmission/reception with the information processor. 
[0028] 

Moreover, a packet data communication program for a 
mobile station includes orders for implementing steps of, 
during the packet data transmission/reception, receiving a 
notice of a traffic channel and an assignment time from a base 
station, of implementing the packet data 
transmission/reception with the base station within the 
assignment time by using the traffic channel assigned by the 
base station, of converting forms of the packet data for 
transmission/reception with the base station and the data for 
transmission/reception with the information processor, and of 
implementing the data transmission/reception with the 
information processor. 
[0029] 

Moreover, a packet data communication program for a 
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base station includes orders for implementing steps of storing 
a packet data transmission/reception schedule with the 
connected base station, of temporally-dividing a traffic 
channel in accordance with the stored packet data 
transmission/reception schedule, of assigning the 
temporally-divided traffic channel to the connected mobile 
station, of notifying the mobile station of it, of implementing 
the packet data transmission/reception with the mobile station 
within the assignment time by using the assigned traffic channel, 
of converting forms of the packet data for 

transmission/reception with the mobile station and the packet 
data for transmission/reception with a packet network, and of 
implementing the packet data transmission/reception with the 
packet network, 
[0030] 

Moreover, the above-mentioned packet data 
communication programs for the base station or for the mobile 
station are stored to storing media. 
[0031] 

[Forms of the Invention] 

Hereinafter, an explanation will be given of an 
embodiment of the present invention in a CDMA communication 
system by using accompanied figures. However only, a wireless 
channel structure, formats of various sorts of messages, a 
functional block structure of a device, and the like shown here 
are examples in realization of the present invention and they 
are not strictly regulated here. 
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[0032] 

( 1 ) Whole structure 

FIG. 2 shows a structural example of a mobile 
communication system. A wireless service providing area is 
divided into many cells (zones) 201, 202 ... and the mobile 
stations 211 to 214 in the cells implement communication via 
the base stations 221 and 222 existing in the respective cells . 
When the packet data communication service is used, the mobile 
station is connected to the information devices 231 to 233 such 
as a mobile information terminal having an application for the 
packet data communication. The base station is also connected 
to an existing external packet data communication network (the 
internet) 251 via an inter-base-station data communication 
network 241, and the packet data communication is implemented 
between the information devices 271 to 274 and the mobile 
information terminals 231 to 233 connected to the data 
communication network 251 via the local packet data 
communication networks 261 and 262 in a similar manner, or 
between the mobile information terminals by using a protocol 
such as a TCP/IP. 
[0033] 

(2) Structure of wireless channel 

Next, FIG. 3 shows a structural example of a wireless 
channel used in this embodiment. In the CDMA communication, 
a code channel is generated by dividing a channel of one carrier 
(frequency) by using a diffusion code, an orthogonal code and 
the like. 
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[0034] 

A down-channel 301 for transmitting a signal to each 
mobile station from one base station is code-divided by the 
orthogonal code represented by the Walsh code, and the divided 
channels are assigned respectively to a pilot channel 302 for 
transmitting a base station identification signal, a 
synchronization channel 303 for taking synchronization of the 
system and for transmitting system information, a paging 
channel 3 04 for calling the mobile station, a packet control 
channel 305 for giving a transmission instruction or reception 
instruction of the packet to the mobile station, and a traffic 
channel 3 06 for transmitting voice or the packet data to the 
mobile station. 
[0035] 

To the information transmitted by these channels, a PN 
(pseudo noise) code (so-called short code) having different 
offsets for the respective base stations is multiplied. 
Besides this, the information transmitted on the traffic 
channel to each mobile station is further scrambled by 
multiplication of the PN code (so-called long code) being 
peculiar for each of its party mobile stations. 
[0036] 

In order to improve the efficiency of giving 
transmission or reception instruction of the packet to plural 
mobile stations , one or more packet control channels are ensured 
in accordance with a traffic quantity of the packet. In this 
case, the packet control channel that each mobile station should 
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receive is notified to each mobile station from the base station 

on the paging channel . 

[0037] 

An up-channel 311 for transmitting the signal from the 
mobile station to the base station is similarly code-divided 
by the orthogonal code or the PN code having an offset being 
peculiar for each channel number and each of its party base 
stations , and the divided channels are assigned as an access 
channel 312 for implementing the call from the mobile station, 
a packet reservation channel 313 for notifying the packet 
transmission request from the mobile station to the base station, 
and a traffic channel 314 for transmitting the voice or the 
packet data. 
[0038] 

In order to suppress a possibility that the packet 
reservation messages from plural mobile stations conflict with 
each other, one or more packet reservation channels are ensured 
in accordance with the traffic quantity of the packet. The 
packet reservation channel that each mobile station should use 
is notified by the base station to each mobile station on the 
paging channel. 
[0039] 

Although the traffic channel is used for voice or packet 
data communication, ensuring the channel for voice 
communication has a priority in this embodiment, and the rest 
of the traffic channels that are not used for the voice 
communication are used as the packet channels. The number of 
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the traffic channels and the ratio of the packet channel in the 
traffic channel can dynamically be changed in accordance with 
the traffic quantity and the contents of the traffic. 
[0040] 

A carrier dividing method , and various sorts of 
channels besides the packet control channel or the packet 
reservation channel above are also known in TIA/EIA/IS-95 which 
is a cellular wireless communication system standard in the U.S. 
CDMA method. ° 
[0041] 

As described above, the number of the channels for one 
carrier is limited in accordance with the number of the 
orthogonal codes, and the number is 64 in the case of the Walsh 
code. In this embodiment, a limited number of traffic channels 
are effectively used by assigning the traffic channels to plural 
connected mobile stations by time-division. 
[0042] 

(3) Structures of a base station device and a mobile station 
terminal 

' There are shown structures of the base station device 
and the mobile station terminal in the mobile communication 
system in this embodiment. FIG. 7 shows a structure of a 
functional block of the base station device in the mobile 
communication system according to the present invention. 
However only, the functions for the voice communication are 
omitted in the figures. The signal received at an antenna 
portion 702 of the base station device 701 shown in FIG. 7 is 
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amplified and demodulated by an amplifier 704 and a demodulator 
705 at a receiving portion, and then it is reversely-diffused 
at a reverse-dif fuser 707 by using the diffusion code for each 
channel generated by a code generator 706 and is separated into 
the packet reservation channel and the packet channel. 
Moreover, the call quality such as an Eb/No ratio, or an S/N 
ratio is measured at a call quality measuring device 708. 
[0043] 

The packet data dividedly received by the mobile 
station are re-composed on a packet temporally storing memory 
717, and are transmitted to the external data communication 
network via a data communication network interface 718. 
Moreover, the packet arriving from an external network is once 
stored to the packet temporally storing memory 717, and it is 
divided into blocks which is transmission units (an explanation 
will be given later) is implemented. 
[0044] 

The information relating to the user of the packet data 
communication service obtained from the user information 
management database 713, packet channel reservation 
information obtained on the packet reservation channel, and the 
information of the packet arriving from the external data 
communication network are stored to the packet management 
information storing memory 714 of the packet controlling 
portion, a channel use schedule that is prepared at the packet 
controlling portion on the basis of the information is informed 
to the channel controlling portion 716, and the channel 
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controlling portion controls the transmitting portion and the 

receiving portion on the basis of the schedule. 

[0045] 

The message and the packet data to be transmitted to 
the mobile station are subjected to the multiplication of the 
diffusion code according to the packet control channel and the 
packet channel at the dif fuser 710 in the transmitting portion, 
and then they are transmitted to the respective mobile stations 
from the antenna portion 7 02 via the modulator 711 and the 
amplifier 712. 
[0046] 

The parts besides the packet controlling portions (714, 
715, and 717) or the data communication network interface 718 
are also used for the case of the voice communication. An MPU 
715 judges whether the communication is the voice communication 
or the packet data communication during connection between the 
base station and the mobile station, and switches a data path 
in the base station. 
[0047] 

FIG. 8 shows a structure of the functional blocks of 
the mobile station terminal in the mobile communication system 
in this embodiment. The signal received at the antenna portion 
802 in the mobile station terminal 801 shown in FIG. 8 is 
amplified and demodulated by the amplifier 804 and the 
demodulator 805 in the receiving portion, and then it is 
reversely-diffused by the reverse-dif fuser 807 by using the 
diffusion code for each channel that is generated by the code 



22 



generator 806 and is split into the packet control channel and 
the packet channel. Moreover, the call quality is measured in 
the call quality measuring device 808. 
[0048] 

The channel controlling portion controls the 
transmitting portion and the receiving portion on the basis of 
the instruction from the base station that is received on the 
packet control channel and transmits /receives the packet data. 
The packet data that are divided and received from the base 
station are re-composed on the packet temporally storing memory 
817 , and are delivered to the mobile information terminal via 
the terminal connection interface 818. Moreover, the packet 
delivered from the mobile information terminal is once stored 
to the packet temporally storing memory 817, and is divided into 
transmission units. 
[0049] 

The message and the packet data to be transmitted to 
the mobile station are subjected to the multiplication of the 
diffusion code according to the packet control channel and the 
packet channel at the dif fuser 810 in the transmitting portion, 
and then they are transmitted to the base stations from the 
antenna portion 802 via the modulator 811 and the amplifier 812. 
[0050] 

The parts besides the packet controlling portions (815 
and 817) or the terminal connection interface 818 are also used 
for the case of the voice communication. An MPU 815 judges 
whether the communication is the voice communication or the 
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packet data communication during connection between the base 
station and the mobile station, and switches the data path in 
the base station. Besides, the mobile station and the 
information terminal may be unified in one body. 
[0051] 

Both the base station device and the mobile station 
terminal have a clock, and the both times are adjusted so that 
they coincide with each other by using the synchronization 
channel and the pilot channel. 
[0052] 

(4) Division of the packet 

The packet that the mobile station and the base station 
attempt to transmit is composed of, for example, a header 
portion and a data portion as shown in 501 in FIG. 5 if it is 
a TCP/IP packet. The packet is divided at the transmission-side 
device, is kept in plural blocks 511 to 513, and is transmitted 
on the packet channel. To the respective blocks, a packet 
identifier indicating an original packet, a sequential number 
indicating an alignment position of the block, and a CRC code 
for error detection are added. In FIG. 5 for example, the packet 
identifier 521, sequential number 531, and the CRC code 561 are 
added to the data 541 being a part of the original packet, and 
they compose a packet data block 511. 
[0053] 

The packet identifier is determined by the transmission 
side device, and is, for example, an integer that is incremented 
for each packet transmission. The packet identifiers 521 , 522 , 
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and 523 of the blocks 511 to 513 divided from one packet 501 

are the same. 

[0054] 

The sequential numbers are given to the respective 
blocks in a descending order with (a total number of the 
blocks-1) as a number of the head block 511 , and the sequential 
number 0 is set for the final block 513. At the reception side, 
the original packet 501 is re-composed on the basis of the 
sequential number and the packet identifier. In the case where 
a part of the data that is being transmitted is lacked due to 
an impediment on the wireless section, a re-transmission 
process can be implemented in the block unit. Moreover, owing 
to the sequential number, a size of the rest of the packet data 
that is being received can be known at the reception side, and 
completion of the reception of one packet can also be known at 
the reception side by receiving the block with the sequential 
number 0 . 
[0055] 

Besides, lengths of the respective blocks are all the 
same so that, when the length of the data to be kept in the final 
block is insufficient, the data is padded at the transmission 
side as shown as the padding 551 in FIG. 5 and is transmitted. 
Deletion thereof is implemented when the packet is re-composed 
at the reception side. 
[0056] 

(5) Packet data communication sequence 

Next, an explanation will be given of a summery of a 



25 



packet data service connection sequence before implementation 
of the packet data communication between the mobile station and 
the base station with reference to figures. Detailed 
explanation of the sequence is omitted since it is similar to 
procedures of outgoing and incoming call of the voice 
communication in a conventional method • At first, FIG. 9 shows 
the packet data service connection sequence of the case where 
it is started by the request from the mobile station. The mobile 
station that attempts to use the packet data service sends out 
a service connection request 901 to the base station on the 
access channel. The base station can judge whether the 
communication is the voice communication or the packet data 
communication by the connection request. The base station 
responds to it, notifies a service connection permission 902 
on the paging channel, and designates the channel that the 
mobile station should use. Although the traffic channel is 
designated at the time in the voice communication, in the case 
where the packet data communication is implemented, the base 
station designates the packet control channel and the packet 
reservation channel that the mobile station should use. 
[0057] 

FIG. 10 shows the packet data service connection 
sequence by the call from the base station. The base station 
to which the packet addressed to the mobile station existing 
in the managed cell arrives from the external data communication 
network calls the mobile station on the paging channel as shown 
in FIG. 10. The mobile station that receives a call 1001 sends 
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a respond on the access channel. The base station notifies 
service connection permission 1003 on the paging channel by 
receiving a response 1002 for the call returning from the mobile 
station. By the notification, the base station notifies the 
mobile station of the implementation of the packet data 
communication while designating the packet control channel and 
the packet reservation channel that the mobile station should 
use. 
[0058] 

As described above, although these process sequences 
follows processes of outgoing and incoming call of the voice 
communication by a conventional technique, the base station 
instructs the packet control channel and the packet reservation 
channel that the mobile station should use instead of 
designating the traffic channel like it does in the voice 
communication . 
[0059] 

As shown above, after the packet data communication 
service connection processes shown in FIG. 9 or FIG. 10, the 
mobile station and the base station implement the processes 
shown in FIG. 11 or FIG. 12 whenever the packet to be transmitted 
is generated. 
[0060] 

FIG. 11 shows a sequence of transmitting the packet from 
the mobile station to the base station. The mobile station that 
receives the packet data from the mobile information terminal 
notifies the packet reservation message 1101 on the packet 
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reservation channel, and requests assignment of the packet 
channel to the base station. Responding to this, the base 
station returns the packet transmission instruction message 
1102 including the instruction of the channel and the assignment 
time on the packet control channel. The mobile station that 
received the instruction follows it, and transmits a packet data 
block group 1103 divided in a form shown in the 511 in FIG. 5 
to the base station on the instructed packet channel within the 
instructed assignment time. If the transmission of the packet 
is not completed within the assignment time, the packet 
transmission instruction message 1104 for instructing the 
channel and the assignment time for the next transmission is 
re-notified from the base station to the mobile station, and 
then, a procedure 1106 shown in FIG. 11 is repeated until the 
base station receives the final block of the divided packet. 
[0061] 

FIG. 12 shows the sequence of transmitting the packet 
from the base station to the mobile station. 
[0062] 

The base station that transmits the packet delivered 
from the external data communication network to the mobile 
station notifies the packet reception instruction message 1201 
to the mobile station on the packet control channel, and by using 
this, the mobile station instructs the packet channel on which 
the packet should be received and the assignment time. 
[0063] 

The base station divides the packet into blocks as shown 
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in the 511 in FIG. 5, and transmits the divided packets to the 
mobile station on the instructed packet channel within the 
designated time. The mobile station follows the packet 
reception instruction message, and receives the packet data 
block group 1202 during the assignment time on the designated 
channel. If the transmission of the packet from the base 
station is not completed within the assignment time, the packet 
transmission instruction message 1203 is re-notified from the 
base station to the mobile station, and then, a procedure 1205 
shown in FIG. 12 is repeated until the mobile station receives 
the final block of the divided packet. In the case of both the 
FIG. 11 and FIG. 12, the connection between the base station 
and the mobile station is cut by an existing disconnecting 
sequence if the transmission of the packet is not implemented 
for longer than a predetermined time. 
[0064] 

FIG. 4 shows a format of various sorts of messages 
transmitted on the above-mentioned wireless channel. 
[0065] 

The packet reservation message 411 includes a preamble 
412 for synchronous apprehension at the base station, an 
identifier 413 for indicating the mobile station being a sender, 
an identifier 414 of the packet to be transmitted, a precedence 
degree 415 that the mobile station being the sender desires for 
the packet, a packet size 416, and a CRC code 417 for error 
detection for confirming normal reception of the packet 
reservation message at the base station. The mobile station 
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renews the packet identifier whenever the packet reservation 
message 411 is transmitted by attempting the transmission of 
a new packet. 
[0066] 

The packet transmission instruction message 421 
includes a preamble 422 for synchronous apprehension, a mobile 
station identifier 423 for indicating the address of the message, 
a packet identifier 424 for identifying the packet being 
transmitted to the mobile station, a designation 425 of the time 
at which the mobile station should start the transmission of 
the packet and a designation 42 6 of the channel assignment time, 
a designation 427 of the packet channel to be used, and a CRC 
code 428 for error detection for confirming normal reception 
of the packet transmission instruction at the mobile station. 
To the mobile station identifier 4 23 and the packet identifier 
424, the same values as the mobile station identifier 413 and 
the packet identifier 414 set in the packet reservation message 
corresponding to this message are set. 
[0067] 

In a similar manner to the packet transmission 
instruction message 421, the packet reception instruction 
message 4 31 includes a preamble 43 2 for synchronous 
apprehension, a mobile station identifier 4 33 for indicating 
the address of the message, a packet identifier 434 that the 
mobile station receives, a packet size 435, a time 436 at which 
the mobile station should start the reception of the packet data 
and a channel assignment time 437, a packet channel 438 to be 
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used, and a CRC code 43 9 for error detection for confirming 
normal reception of the packet reception instruction at the 
mobile station. The base station renews the packet identifier 
434 whenever the packet to be transmitted to the mobile station 
is generated and the packet reception instruction message is 
transmitted to the mobile station. 
[0068] 

(6) Assignment of the packet channels 

FIG. 1 shows a use example of each channel for 
transmitting the packet data from the mobile station. 
[0069] 

The mobile station 101 to which the packet is delivered 
from the connected mobile information terminal notifies the 
packet reservation message 121 to the base station on the packet 
reservation channel 112. The base station receives the packet 
reservation message from each mobile station, prepares the 
channel assignment schedule, determines a packet channel 115 
that the mobile station should use, a transmission timing 161, 
and a channel assignment time 151, and instructs the packet 
channel, the timing, and the assignment time to the mobile 
station 101 by the transmission instruction message 131 on the 
packet control channel 113. Although the mobile station 101 
transmits the packet as the divided block group following the 
instruction, the base station instructs the transmission on the 
channel 115 at the transmission time 166 with the channel 
assignment time 156 by a re-transmission instruction message 
136 to the mobile station if the transmission of all the packet 
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blocks cannot be completed within the assignment time 151. 
[0070] 

On the other hand, the packet data blocks are 
transmitted by a number that can be kept within the time 601 
to which the channel is assigned following the preamble 611 (the 
alignment of specific signals) for synchronous apprehension on 
the packet channel as shown in FIG. 6. 
[0071] 

Although one packet channel (114 or 115) is jointly 
owned by plural mobile stations, information on the packet 
channel is scrambled by the PN code being different for each 
mobile station when being transmitted. Accordingly, there is 
no information leak or interference between the mobile stations 
that jointly own the same packet channel. 
[0072] 

The base station individually determines the 
precedence degree for each packet, and the base station 
considers it in the assignment of the packet channel to each 
mobile station for the packet transmission. At first, in the 
case where the packet transmission is requested approximately 
at the same time by the plural mobile stations but there is no 
available channel, the channel is assigned first to the mobile 
station that attempts to transmit the packet with a higher 
precedence degree. In the case where the packet reservation 
messages 122 and 123 are sent at approximately same time from 
the mobile stations 102 and 103 in FIG. 1 but the precedence 
degree of the packet that the mobile station 102 attempts to 
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transmit is higher than the precedence degree of the packet that 
the mobile station 103 attempts to transmit, it is assumed that 
the packet channel 114 is assigned to the mobile station 102 
first, and the transmission of the mobile station 103 is 
implemented from a time 163 at which the channel after that 
becomes available. Moreover, the length of the assignment time 
of the channel to the mobile station is also proportional to 
the precedence degree. For example, when the precedence degree 
of the packet of the mobile station 102 is P_A, and the precedence 
degree of the packet of the mobile station 103 is P_B, a ratio 
of the assignment time 152 and the assignment time 153 of the 
channels for the respective mobile stations becomes P_A:P_B in 
FIG. 1 (P_A and P_B have greater values when the precedence 
degrees thereof are higher). 
[0073] 

An explanation will be given of the detail of the 
determination method of these precedence degrees. 
[0074] 

A similar process is implemented when the packet is 
transmitted from the base station to the mobile station. FIG. 
13 shows an example thereof. The base station determines the 
precedence degrees of the respective packets delivered from the 
external data communication network, and the address mobile 
station determines the assignment time and order of the packet 
channel for receiving the packet data in accordance with the 
precedence degree and instructs the channel, the reception 
timing, and the assignment time of the channel to the address 
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mobile station of the packet at the packet control channel. 
[0075] 

In FIG. 13/ the base station transmits the packet data 
on the channel instructed to each mobile station after notifying 
the times 1331, 1332, and 1333 at which the packet data is 
transmitted to each mobile station, the respective assignment 
times 1321, 1322, and 1323, and the used packet channel 1302 
or 1303 by the reception instruction messages 1311, 1312, and 
1313 on the packet control channel 1301. 
[0076] 

Moreover, as an application example, it is also 
possible to, when a high precedence degree is requested for the 
packet and the like which needs immediacy, approve simultaneous 
use of plural channels to one mobile station in order to shorten 
a time required for the transmission of the packet, assign the 
divided packets to various channels respectively and 
simultaneously, and transmit them. 
[0077] 

In an example shown in FIG. 14, the base station returns 
plural transmission instruction messages 1421 and 1422 to the 
packet reservation message 1411 from the mobile station, and 
instructs the packet data transmission by simultaneously using 
the packet channel 1403 and the packet channel 1404. 
[0078] 

As shown in FIG. 4, the packet is divided into the blocks 
to which the packet data identifier and the sequential number 
are added respectively and is transmitted so that even if one 
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packet is divided into plural channels and transmitted at the 
transmission side/ they can be re-composed into the original 
packet at the reception side. 
[0079] 

Concerning the simultaneous use of the plural channels, 
besides the using method of dividing one packet into plural 
channels and, assigning and simultaneously transmitting them 
as described above, there is also possible the using method in 
which one mobile station simultaneously transmits the data for 
different purposes such as letter data or picture data on the 
respective channels. However only, there is required for a 
mobile terminal side to have a capacity to simultaneously 
receive two channels or more. 
[0080] 

(7) Packet transmission/reception process 

There is shown operation of the base station and the 
mobile station in the transmission/reception process of the 
packet. As shown in FIG. 9 or FIG. 10, after implementing the 
packet data communication service connection between the base 
station and the mobile station by the outgoing call from the 
mobile station to the base station, or by the mobile station 
call from the base station, the transmission/reception of the 
packet is implemented between the mobile station and the base 
station by the procedure shown in FIG. 15 and FIG. 16. 
[0081] 

FIG. 15 shows a process procedure of transmitting the 
packet from the mobile station to the base station in the mobile 
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communication system in the present invention. The mobile 
station notifies the packet reservation message including the 
information such as the size of the packet to be transmitted 
or the precedence degree that the transmitter desires to the 
base station (1502) whenever the packet is delivered from the 
connected mobile information terminal and the packet 
transmission becomes necessary (1501), and the base station 
receives it (1511). 
[0082] 

The base station determines the precedence degree for 
each packet data by using the information extracted from these 
packet reservation messages from plural mobile stations, and 
prepares the use schedule of the packet channel by considering 
the precedence degree (1512). (An explanation will be given 
of the precedence degree determination for each packet and the 
schedule preparing process later.) After preparing the 
schedule, the base station instructs the channel that the mobile 
station should use, and the timing at which the transmission 
should be implemented (a transmission start time) and the time 
limit (a transmission time) to the mobile station (1513) by the 
transmission instruction message, and each mobile station 
receives these instructions from the base station (1503). 
However only, the mobile station that cannot receive the 
transmission instruction within a fixed time re-transmits the 
packet reservation message after a random time interval (1503, 
NO) . The mobile station that receives the transmission 
instruction from the base station divides the packet into blocks, 
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waits until the transmission start time designated by the 
transmission instruction message from the base station, and 
sets the designated transmission time to a timer ( 1504 ) . Then, 
the mobile station transmits the block on the designated channel 
as the packet data block group (1505). 
[0083] 

The base station receives the packet data block group 
on the channel and at the timing that is designated for each 
mobile station ( 1514 ) , and re-composes the packet following the 
packet identifier and the sequential number included in the 
received block. The mobile station watches a transmission time 
by using the timer set at the step 1504 (1506) , and in the case 
where the transmission of all the blocks is not completed within 
the designated time, waits for the re-instruction of the 
transmission channel and the timing by the base station (1507, 
No) and transmits the rest of the blocks following the 
instruction (1505) . The base station receives all the blocks, 
and if there is the packet whose re-composition is completed, 
transmits the packet to the data communication network (1515 
and 1516) . There may be taken a design where the data reception 
start time and reception time are also watched at the base 
station side, and the data is received only during the time. 
[0084] 

Next, a process procedure of transmitting the packet 
from the base station to the mobile station will be shown in 
FIG. 16. However only, the packet reception process shown in 
FIG. 15 and the packet transmission process shown in FIG. 16 
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are operated independently from each other in parallel at the 

base station. 

[0085] 

The base station having the packet to be transmitted 
to the mobile station such that new packet arrives from the data 
communication network to the mobile station, prepares the use 
schedule of the packet channel by considering the precedence 
degree of each packet (1612) and instructs the channel on which 
and timing at which the packet data should be received (the 
reception start time and the reception time) to each mobile 
station by the reception instruction message (1613), and then 
it divides the packet into the packet data blocks which are 
transmission units (1614) and transmits them on the channel and 
at the timing that are instructed to the mobile station (1615) . 
The mobile station that received the reception instruction 
message (1601) follows the instruction, waits until the 
reception start time, and sets the reception time to the timer 
( 1602 ) . The packet data block is received from the base station 
on the channel and at the timing that are designated (1603), 
and the original packet is re-composed following the packet 
identifier and the sequential number that are included in each 
block. The packet that received all the data blocks and whose 
re-composition is completed is sent to the mobile information 
terminal (1606). The reception start time is watched by the 
timer set at the step 1602 (1604), the data transmission start 
time and the transmission time are also watched at the base 
station side, and control is implemented so that the data will 
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be transmitted only during the time. The mobile station to 
which the blocks up to the final block are not transmitted from 
the base station within the time designated by the reception 
instruction message re-waits for the reception instruction 
message from the base station (1605, No) , and receives the rest 
of the blocks from the base station by repeating a similar 
procedures (1601 to 1603). 
[0086] 

The packet transmission/reception process shown in FIG. 
15 and FIG. 16 are implemented by the MPU's 715 and 815 at the 
base station and the mobile station, and the other parts in the 
base station and the mobile station operate following the 
instructions by the MPU's. 
[0087] 

(8) Channel use schedule making process 

There is shown the detail of a schedule preparing 
process considering the precedence degree for each packet in 
the channel use schedule preparing process shown in the 1512 
in FIG. 15 and the 1612 in FIG. 16. 
[0088] 

The packet data controlling portion of the base station 
keeps a mobile station management table 714-1 shown in FIG. 17, 
a packet management table 714-2 shown in FIG. 18, a schedule 
management table 714-3 shown in FIG. 19, and a traffic channel 
management table 714-4 shown in FIG. 24 on a packet management 
information storing memory 714 shown in FIG. 7. Concerning the 
packet management table, the schedule management table, and the 
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traffic management table , those for the reception of the base 
station/transmission of the mobile station (up), and for the 
transmission of the base station/reception of the mobile 
station (down) are prepared. 
[0089] 

The mobile station management table 714-1 in FIG, 17 
manages the information relating to the mobile station 
connected with the base station by the packet data communication 
service. The entry of the mobile station that is connected by 
the packet data communication service with the base station but 
is in a dormant (suspension) mode without the 
transmission/reception of the packet for a short time is also 
kept on the table. 
[0090] 

To the mobile station management table , there are 
stored the information of the precedence degree agreement by 
the previous contract between the user and the provider of the 
packet data communication service, the connection time of the 
packet data service, an occurrence number of the packets that 
are transmitted/received between the mobile station and the 
base station since the connection, the occurrence frequency of 
the packet since the service connection, an accumulated 
transmission/reception data quantity, and a call quality state 
between the mobile station and the base station. The 
information for each mobile station is weighted by determining 
each precedence degree, and is used as the determination factor 
of the precedence degree of the packet being 
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transmitted/received between the mobile station and the base 

station. 

[0091] 

The packet management table 714-2 in FIG. 18 manages 
the information relating to the packet that is being transmitted 
at the present or will be transmitted between the mobile station 
and the base station that are registered to the mobile station 
management table for each packet. 
[0092] 

To the packet management table, there are stored for 
each packet implementing the transmission/reception its 
identifier , its party mobile station, reception time (the time 
at which the mobile station outputs the packet reservation 
message, or the time at which the packet arrives at the base 
station from the data communication network), a size of the 
packet, a remaining size of the packet that is being transmitted, 
a communication speed, the precedence degree requested by the 
transmission side, whether or not the its party mobile station 
is under the transmission/reception instruction waiting state, 
and the waiting time if it is under the waiting state. Each 
of these factors is weighted by determining the precedence 
degree in a similar manner to the information on the above- 
mentioned mobile station management table, and is used as the 
determination factor of the precedence degree of the packet. 
Moreover, the precedence degree of each packet that is 
determined by the information on the above-mentioned mobile 
station management table and the packet management table is also 
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stored to the packet management table. 
[0093] 

The schedule management table 714-3 in FIG. 19 manages 
the information relating to the packet that is being 
transmitted/received between the mobile station and the base 
station or that is already notified to the mobile station by 
the packet transmission instruction message or the packet 
reception instruction message after a planned time and a used 
channel for the transmission/reception thereof are determined. 

On the schedule management table , there are stored the 
identifier, the party mobile station, the used packet channel, 
the transmission start time, the transmission time, the 
communication speed, and the remaining size after the 
transmission of each packet. 
[0094] 

The traffic channel management table 714-4 in FIG. 23 
manages an upper limit of the number of the usable traffic 
channels and the number of the traffic channels that are being 
used among them, the number of voice channels that are being 
used at the present, the upper limit of the number of the usable 
packet channels, the number of the packet channels that are 
being used at the present, and moreover, the number of the mobile 
stations that are connected to the packet data communication 
service at the present by the procedure shown in FIG. 9 and FIG. 
10 and that can possibly implement the transmission/reception 
of the packet. Moreover, there are stored correspondence of 
each traffic channel and the orthogonal code for generating the 
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traffic channel, use of the each traffic channel at the present, 
the mobile station that is using the channel or that already 
determines to use the channel and the identifier of the packet 
that is transmitted/received, the transmission/reception 
start time and the assignment time of the channel, and the time 
at which the assignment becomes possible next. 
[0095] 

FIG. 21 shows a schedule preparing process flow by the 
base station. In the case where the packet data service 
connection is newly implemented with the mobile station having 
no entry to the mobile station management table 714-1 (2101), 
the base station registers the mobile station to the mobile 
station management table 714-1 shown in FIG. 17 (2102). 
[0096] 

Next, there are checked an existence of the arrival of 
new packet that should be transmitted to the mobile station from 
the external data communication network, and the existence of 
the packet transmission request for the mobile station by the 
packet reservation message from the mobile station (2103) , and 
the packet is registered to the packet management table 714-2 
for the transmission or the reception if the packet that is newly 
transmitted/received is generated (2104). 
[0097] 

Next, an existence of the mobile station that uses the 
packet channel for the assignment time is checked from the 
schedule management table and the packet management table 714-2 
(2105), and if the mobile station completes the 
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transmission/reception of the packet within the assignment time, 
that is to say, completes the transmission/reception of the 
divided packet block up to the final block, the entry of the 
packet is deleted from the packet management table (2108). 
Moreover, contents of the number of the packet occurrences, the 
packet occurrence frequency, and the accumulated 
transmission/reception capacity of the mobile station in the 
mobile station management table 714-1 are renewed. 
[0098] 

In the case where the transmission/reception of all 
blocks are not finished within the assignment time, and the 
channel assignment for the next time remains necessary, the 
information of the remaining data size of the packet management 
table and the call quality for the packet are renewed (2107). 
[0099] 

In the case where the packet management table is renewed 
by the occurrence of the new packet or by the end of the 
assignment time use of the packet channel of any of the mobile 
stations as above (2109), the precedence degree of each packet 
is determined on the basis of the information on the mobile 
station management table and the packet management table and 
is set to the packet management table. (A determination method 
of the precedence degree will be described later.) Next, 
concerning the packets under the transmission/reception 
instruction waiting state on the packet management table, the 
assignment times of the channel use for the respective packets 
are determined in accordance with the precedence degrees of the 
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packets (2110). It is assumed that the length of the channel 
assignment time for each packet follows a ratio of the 
precedence degree of each packet within the limited range by 
using the length dynamically determined in proportion to (the 
number of the channels that can be used for the packet 
communication/the number of the mobile stations that is 
transmitting/receiving the packet with the base station) as the 
maximum value. For example, when the present limited value of 
the above-mentioned assignment time is T, and the maximum value 
of the precedence degree is P_M, the assignment time for the 
packet with the precedence degree P__a is assumed to be 
(P_a/P_M)*T, and the assignment time for the packet with the 
precedence degree P_b is assumed to be (P_b/P_M)*T. However 
only, in the case where the transmission is supposed to be 
completed within the assignment time according to the remaining 
size of the packet, only the time required for the transmission 
is assigned. Moreover, the base station refers to the traffic 
channel management table 714-4 in FIG. 24, and determines the 
channel assigned to the mobile station and the time thereof. 
If the channel that is being used is below the limitation number, 
a new channel is ensured and assigned to the packet (2113) . If 
there is no available channel, the channels are assigned in 
order to the channel that becomes available earlier and with 
the higher precedence degree (2112). If there are plural 
packets with the same precedence degree, the channels are 
assigned in order of the reception time at which the packet is 
registered to the packet management table. 
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[0100] 

The channel assignment, the transmission/reception 
start time, and the channel assignment time for each packet 
determined as above are stored to the schedule management table 
714-3, and moreover, the transmission instruction message or 
the reception instruction message to each mobile station is 
prepared on the basis of the contents of the schedule (2114). 
[0101] 

FIG. 22 shows a schedule determination timing example. 
It is assumed that the base station is transmitting the packet 
data A on the channel 2202 and the packet data B on the channel 
2203 at the time 2211 in FIG. 22. Moreover, it is assumed that 
it is planned to transmit the packet data C on the channel 2201 
from the time 2212, and the instruction thereof is already 
notified to the mobile station. If the transmission request 
of another packet D occurs at the hour 2211, the assignment time 
2224 is determined by comparing the precedence degrees of the 
remaining parts of the packet data A, B, and C and the precedence 
degree of the packet data D. A channel becomes available at 
an hour 2213 for the next time after the hour 2211, and the 
schedule is prepared so that the transmission of the packet D 
will start at the hour on the channel 2202 and is notified to 
the address mobile station of the packet D. Although the 
assignment time of the channel for the packet A passes the dead 
line at the hour 2213 which is after more time passes, if there 
still are remaining data, the assignment time 2225 is determined 
by comparing the precedence degree of the remaining part of the 
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packet A with the precedence degrees of the remaining parts of 
the other packets B, C, and D in a similar manner to the case 
of the packet D, and the channel 22 01 that becomes available 
next time and the hour 2214 are notified to the address mobile 
station of the packet A. 
[0102] 

If there are plural packets under the channel 
assignment waiting state, the channel is assigned to the packet 
with the higher precedence degree first. 
[0103] 

(9) Precedence degree determining method 

In the channel use schedule preparing method in the 
previous paragraph, the precedence degree is used. There will 
be introduced several precedence degree determining methods. 
[0104] 

Precedence degree determination example (A) 

At first, there will be shown a precedence degree 
determination example for implementing the correspondence in 
accordance with the service quality request for each packet. 
In this case, the base station determines the precedence degree 
of the packet in accordance with nature of each packet such as 
a desire of the packet data communication service user or how 
much immediacy is necessary for the packet to be transmitted. 
The information such as the accumulated size of the packet 
transmitted with the precedence degree is sent to and is 
recorded on the user information management database 713. shown 
in FIG. 7, and the information can be used as the information 
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for charging for each service user. 
[0105] 

Precedence degree determination example (A-l) 

The case where a contract condition of the service user is 

followed. 

The precedence degree is previously determined for each 
service user at the time of making a contract for subscribing 
the packet data communication service, and the precedence 
degree of the packet transmitted/received by each mobile 
station also follows the preset precedence degree. Contract 
information of the service user in this case is registered to 
the user information management database 713 shown in FIG. 7 , 
and the information that the base station obtained from the 
database is stored to the mobile station management table shown 
in FIG. 17. It is assumed that the precedence degree can be 
designated in, for example, steps 1 to 8. 
[0106] 

Precedence degree determination example (A-2) 

The case where the desire of the service user is followed. 

By using a software application on the mobile 
information terminal connected to the mobile station, the 
precedence degree desired by the transmitter is set to the 
header portion of the packet, is read-out at the mobile station, 
is set to a precedence degree request field 415 of the packet 
reservation message 411 shown in FIG. 4, and is notified to the 
base station. Otherwise, precedence degree request 
information is read-out at the base station from the header 
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portion of the packet arriving from the external data 
communication network to the base station, and is used as the 
precedence degree of transmitting the packet to the mobile 
station. 
[0107] 

It is assumed that the precedence degree can be 
designated in, for example, steps 1 to 8 . Moreover, it is 
assumed that the requested precedence degrees 1 to 6 are the 
range that the service user can normally designate, and the 
precedence degree 7 is used as a value for system maintenance 
and the precedence degree 8 is used as a value for emergency 
call. Moreover, it is also possible to use the precedence 
degree by providing an upper limit to the range of the precedence 
degrees that the user can request on the basis of the contract 
condition in the above-mentioned example (1-1). 
[0108] 

As a means for the user who attempts to transmit the 
packet on the system in the present invention to notify the 
precedence degree to the mobile station or the base station, 
in the case of, for example, IP packet transmission, a specific 
field of the IP header can be used. In an IP protocol version 
4 ruled by an RFC 791 being an Internet standard, as shown in 
FIG. 20, an 8-bit service type field exists at the header portion 
of the packet, and the precedence degree request can indicated 
by using 3 bits among them. Although the field is normally used 
on a wire IP network, the mobile station and the base station 
in this embodiment of the present invention are characterized 
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by using it even for the transmission on a wireless section 

between the mobile station and the base station. 

[0109] 

The precedence degree determination example (A-3) 
The case where it depends on the sort of the packet. 

The precedence degree can be determined not by directly 
designating the precedence degree of the packet by the 
transmitter of the packet but by judging the sort of the packet 
at the mobile station terminal or at the base station device. 
In the above-mentioned IP version 4, a protocol field exists 
in the header portion of the IP packet shown in FIG. 20, and 
the sort of the data stored to the data portion of the packet 
is indicated. The protocol sort set at the IP header is read-out 
at the mobile station terminal or the base station device that 
attempts to transmit the packet, and it is used for the 
determination of the precedence degree. 
[0110] 

It is assumed that a corresponding relation between the 
sort of the packet and the precedence degree thereof is 
previously defined. For example, among the IP packets, a TCP 
packet for giving guarantee of the reliability, a UPD packet 
being a connectionless communication, and an ICMP protocol 
packet for control information notification are given 
correspondence with the precedence degrees 3, 2, and 1 in this 
order. 
[0111] 

Moreover, there are the cases where an upper position 
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protocol of an IP, for example, a datagram of a TCP is divided 
into plural IP packets and is transmitted on the data 
communication network, and its position on the original TCP 
datagram is set to a fragment offset field of the header portion 
of each IP packet in FIG. 20. If the TCP data gram lacks the 
IP packet composing the original TCP datagram, the entire TCP 
datagram is re-sent, and the IP packet that has already received 
is abandoned so that if lack occurs to the IP packet locating 
near the end of the original TCP datagram, large amount of waste 
is generated. At the base station and the mobile station 
according to the present invention, it is possible to prevent 
the waste due to re-sending the entire TCP datagram because it 
is regarded to lack the IP packet due to delay and the like by 
reading-out the fragment offset field of the header portion of 
the IP packet, and by giving the higher precedence degree to 
the IP packet with a large fragment offset, that is to say, the 
packet that belongs near the end of the original TCP packet. 
[0112] 

The precedence degree determination example (A-4) 

The case where it is determined in accordance with a use state 

of the packet data communication service user 

The service connection time, the packet 
transmission/reception frequency, and the accumulated 
transmission/reception quantity since the packet data 
communication service connection process shown in FIG. 9 and 
FIG. 10 are stored to the mobile station management table shown 
in FIG. 17. The service quality for the respective users can 
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be varied by giving the higher precedence degree to the packet 
of the packet data communication service user who uses the 
service for a longer time or whose traffic of the packet is more 
frequently by using the information. 
[0113] 

The precedence degree determination example (B) 

Although the precedence degree determination example 
for corresponding to the service quality for each packet is 
shown in the precedence degree determination example (A) above, 
there is also possible the scheduling in which the base station 
determines the precedence degree of each packet data and 
determines the channel use time of each mobile station in 
accordance with the precedence degree in order to improve the 
throughput of the packet as the whole system by improving the 
efficiency of the channel use. The precedence degree 
determination example is shown below. 
[0114] 

The precedence degree determination example (B-l) 
The case where the one close to the completion of the 
transmission is given higher precedence. 

The precedence degree is determined by using the size 
of the remaining data that has not been transmitted of the packet 
that is being transmitted/received as a judgment factor. 
[0115] 

As shown in the 531 in FIG. 5, the sequential numbers 
are set to the respective transmission unit blocks in a 
descending order, and they indicate the number of the remaining 
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blocks. The remaining data size of the packet management table 
in FIG. 18 is renewed by using the number, and the higher 
precedence degree can be given to the packet data with the 
smaller remaining size. The remaining size changes in 
accordance with the time so that the precedence degree also 
changes dynamically. As a result, the use efficiency of the 
channel can be raised by finishing sooner the 
transmission/reception of the packet data with the smaller size 
and by reducing sooner the number of the mobile stations that 
use the packet channel. 
[0116] 

The precedence degree determination example (B-2) 

The case where the one with the higher call quality is given 

the higher precedence. 

If the call quality of a transmission path between the 
mobile station and the base station is low, the lack of the 
transmission data occurs between them, and the re-sending 
control is implemented lowering a transmission/reception 
efficiency so that it is assumed that the precedence degree of 
the transmission/reception packet with the mobile station 
having the low call quality is lowered, the recovery of the call 
quality is waited, and the communication with the mobile station 
with the high call quality is given the higher precedence. 
Owing to this, the propriety of the call quality between each 
mobile station and base station is judged by using the call 
quality measuring device 708 at the base station shown in FIG. 
7 on the basis of the Eb/No (a signal power for 1 bit/a noise 
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power density) or S/N ratio (signal against noise power ratio) 
by the present reception state of the packet data and is stored 
to the mobile station management table in FIG .17, and the higher 
precedence degree is given to the mobile station with the good 
communication state. By assigning the time corresponding to 
the ratio of the precedence degree to the transmission of each 
packet data, the communication with the mobile station whose 
communication state is ensured is surely and quickly finished, 
and the number of the mobile stations for using the packet 
channel is quickly reduced so that the use efficiency of the 
channel can be raised, 
[0117] 

Although the precedence degree is determined by a 
single factor in the examples above, it may be determined by 
combining these factors. The weight for the precedence degree 
determination of the mobile station management table 714-1 and 
the packet management table 714-2 is used when the precedence 
degree is determined by combining plural factors . 
[0118] 

(10) Transformed example 

Notification of the channel and the assignment time by 
the transmission/reception instruction message is necessary 
for each packet data block transmission. However, there can 
be taken an embodiment in which the assignment time of the 
channel is fixed periodically so that overhead due to the 
process will not occur. In this case, the base station 
designates the channel that should be used for the 
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transmission/reception of the packet, the first use start time, 
and the assignment time in one cycle to the mobile station during 
the first packet data block transmission/reception. The 
mobile station that receives the channel designation implements 
the transmission/reception of the packet data following the 
cycle determined for each channel without the 
transmission/reception instruction message from the base 
station from the second time to the completion of the 
transmission/reception of all blocks. 
[0119] 

In an example of the packet transmission from the mobile 
station to the base station shown in FIG. 23, to the packet 
reservation message 2321 from the mobile station 2301, the base 
station returns the transmission instruction message 2331 
instructing to implement the transmission on the packet channel 
2313 from the hour 2361 at the cycle 2351 at the assignment time 
2341 for each cycle. Moreover, by assuming that the precedence 
degree of the packet of the mobile station 2303 is lower than 
that of the packet of the mobile station 2301, the assignment 
time 2343 that has the same cycle but is shorter is designated 
for the mobile station 2303. On the other hand, by assuming 
that the precedence degree of the packet of the mobile station 
2302 is higher than that of the packet of the mobile station 
2301, the packet channel 2314 having the shorter cycle 2352 than 
the cycle 2351 of the packet channel 2313 used by the mobile 
station 2301 is assigned. In this manner, although the cycle 
at which the mobile station uses the channel may be different 
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for each channel, the ratio of the time assigned to each mobile 
station in one cycle follows the precedence degree of the packet 
that the mobile station transmits /receives , and the ratio of 
(the channel assignment time of the mobile station/the cycle 
of the channel) is set higher to the packet with the higher 
precedence degree. 
[0120] 

In the case of the second transformed example, the 
transmission timing is periodical and the channel and its use 
assignment time is fixed for each cycle so that one notification 
of the transmission/reception instruction message is 
sufficient even in the case where one packet is 
transmitted/received by dividing it into several times, and 
overhead relating to the process of the packet control channel 
is reduced. 
[0121] 

Besides, in this embodiment, the packet is also 
transmitted after being divided into block units as shown in 
the 511 in FIG. 5, and the completion of the transmission of 
the packet is notified by the transmission of the block with 
the sequential number 0. 
[0122] 

As above, the present invention is characterized by 
considering the use state of the channel and the precedence 
degree of each packet data in preparing the channel use schedule. 
The packet with the higher precedence degree is assigned the 
packet channel earlier and for longer time. In the 
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A 

determination of the precedence degree for each packet data, 
there are two objects that are the correspondence in accordance 
with the service quality request for each packet, and the 
improvement of the throughput of the packet as the whole system. 
The embodiment of the determination method of the precedence 
degree will be shown below. 
[0123] 

[Effects of the Invention] 

As explained above, according to the present invention, 
even in the case where the connection is rejected due to short 
of channels in a conventional technique, the services can 
simultaneously be provided by giving the connection permission 
to the packet data communication service users as many as 
possible because one channel is jointly owned by plural packet 
data communication service users. There is no need to transmit 
the connection request repeatedly until the channel becomes 
available like it does in a conventional technique, and the 
confliction of the reservation messages on an access channel 
or the overhead of connection request processes at a mobile 
station and a base station is reduced. Moreover, if there is 
no extra available channel number for the voice communication, 
by increasing the number of the jointly-owned mobile stations 
for one channel for the packet data communication, the channel 
for the voice communication can be ensured. 
[0124] 

Moreover, in preparing the channel assignment schedule 
for the individual mobile station, the scheduling is 
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implemented on the basis of the precedence degree considering 
the characteristics of each packet that the mobile station 
transmits /receives such as the length or the call quality of 
the transmission path so that the use efficiency of the channel 
improves and the throughput of the packet 
transmission/reception as the whole system improves. 
[0125] 

Moreover , the channel assignment scheduling can be 
implemented on the basis of the precedence degree of the packet 
that is determined in accordance with the contract condition 
at the time of subscribing the service by the packet data 
communication service user, the user's desire at the time of 
the packet transmission request, or the use of each sort of the 
packet so that a flexible service quality correspondence can 
be implemented for each packet data communication service user 
and for each sort of the packet, 
[Brief Description of the Drawings] 

[FIG. 1] An explanatory drawing of a channel use scheduling in 
packet transmission from a mobile station to a base station in 
the present invention; 

[FIG. 2] An explanatory drawing showing an example of a mobile 
communication system structure in the present invention; 
[FIG. 3] An explanatory drawing showing a structure of a 
wireless channel in the present invention; 

[FIG. 4 ] An explanatory drawing showing frame formats of various 

sorts of messages used in the present invention; 

[FIG. 5] An explanatory drawing showing division of a packet 
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into transmission unit blocks and its format in the present 
invention; 

[FIG. 6] An explanatory drawing showing a structure of a packet 
channel in the present invention; 

[FIG. 7] A block diagram showing a functional structure of a 

base station device in the present invention; 

[FIG. 8] A block diagram showing a functional structure of a 

mobile station terminal in the present invention; 

[FIG. 9] An explanatory drawing showing a packet data 

communication service connection sequence by a request from a 

mobile station side in the present invention; 

[FIG. 10] An explanatory drawing showing a packet data 

communication service connection sequence by a mobile station 

call from the base station in the present invention; 

[FIG. 11] An explanatory drawing showing a packet transmission 

sequence from the mobile station to the base station in the 

present invention ; 

[FIG. 12] An explanatory drawing showing a packet transmission 
sequence from the base station to the mobile station in the 
present invention; 

[FIG. 13] An explanatory drawing of channel use scheduling in 
the packet transmission from the base station to the mobile 
station in the present invention; 

[FIG. 14] An explanatory drawing showing channel scheduling of 
the case where the mobile station simultaneously uses plural 
packet channels in the present invention; 

[FIG. 15] A flowchart showing a packet transmission procedure 
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from the mobile station to the base station in the present 
invention; 

[FIG. 16] A flowchart showing a packet transmission procedure 
from the base station to the mobile station in the present 
invention; 

[FIG. 17 ] An explanatory drawing showing a structure of a mobile 

station management table in the present invention; 

[FIG. 18] An explanatory drawing showing a structure of a packet 

management table in the present invention; 

[FIG. 19] An explanatory drawing showing a structure of a 

schedule management table in the present invention; 

[FIG. 20] An explanatory drawing showing a structure of a header 

part of an IP packet; 

[FIG. 21] A flowchart showing a packet transmission/reception 
schedule preparing procedure by the base station in the present 
invention; 

[FIG. 22] An explanatory drawing of channel scheduling in the 
present invention; 

[FIG. 23] An explanatory drawing showing the channel scheduling 
in the present invention; and 

[FIG. 24] A drawing showing a structure of a traffic channel 

management table in the present invention. 

[Legend] 

101-103, 211-214, 801, 2301-2303.„mobile station 
231-233..jnobile information terminal 
221-224, 701.„base station 

241, 251, 261, 2 6 2. ..data communication network 
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201, 202„.cell 

271-273...information communication device 

3 01. ..down CDMA channel 

311...up CDMA channel 

302...pilot channel 

303...synchronization channel 

304...paging channel 

113, 305, 1301, 1402, 23 12...packet control channel 
306, 314„.traffic channel 

312.,.access channel 

111-112, 313, 1401, 2311.„packet reservation channel 
306...traf f ic channel 

114, 115, 1302, 1303, 1403, 1404, 2201-2203, 2313, 23 14...packet 
channel 

121-123, 411, 1101, 1411, 2321-2323...packet reservation message 
131-136, 421, 1102, 1104, 1421, 1422, 2331-2333...packet 
transmission instruction message 
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